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FLlUIMAI)ILITY, ODOR, AND TOXICITY REQUIRENENTS 
AND TEST PROCEDIJRES FOR MATERIALS 

SUPPORT CO!tBUSTION 
IN ENVIROXHENTS wiIcti 

1.0 * INTRODUCTION 

1.1 PURPOSE. This  s p e c i f i c a t i o n  c o n t r o l s  s e l e c t i o n s  of materials 

with r e spec t  t o  flammabili ty and o f fgass ing  t o  be used i n  and around 

manned spacec ra f t  during f l i g h t  and test  opera t ions .  

The c o n t r o l  of m a t e r i a l  s e l e c t i o n  is  based on the  following gene ra l  

f i r e  c o n t r o l  cr i ter ia :  

a. The p robab i l i t y  of i g n i t i o n  s h a l l  be  reduced through des ign  

measures including e l imina t ion  of low f l a s h  and f i r e  po in t  materials. 

b. Any f i r e  s h a l l  be r e s t r i c t e d  t o  minimum and w e l l  def ined  
i s o l a t e d  areas i n  which no propsgat ion pa ths  a r e  ev ident .  

c. The rate and magnitude of pressure  and temperature i n c r e a s e  

as a r e s u l t  of any f i r e  s h a l l  no t  cause s t r u c t u r a l  danage t o  t h e  v e h i c l e ,  

d. The crew s h a l l  be pro tec ted  from the  flammabili ty and off -  

gass ing  effects of any f i r e ,  as s h a l l  spacec ra f t  systems whose funct ion-  

i n g  is e s s e n t i a l  t o  t h e  safe recovery of t h e  crew. 

1.2 SCOPE. This s p e c i f i c a t i o n  e s t a b l i s h e s  f lammabil i ty ,  odor,  and 

o f fgass ing  acceptance c r i t e r i a  f o r  materials used i n  environments 

which support  combustion. 

v e r i f i c a t i o n  tests, and q u a l i t y  assurance test  requirements f o r  materials 

are s p e c i f i e d ,  This document a l s o  provides  v e r i f i c a t i o n  f o r  each a p p l i -  

c a t i o n ;  provides test  procedures f o r  a l l  tests required with c r i t e r i a  of 

Design gu ide l ines  f o r  ma te r i a l s  a p p l i c a t i o n ,  

a c c e p t a b i l i t y  where app l i cab le ,  and de f ines  sample prepara t ion  and data 

r epor t ing .  

1.3 APPLICABLE DOCIJNENTS 

1.3.1 The fol lowing documents form a par t  of t h i s  s p e c i f i c a t i o n  

t o  t h e  ex ten t  s p e c i f i e d  he re in .  

e f f e c t  on d a t e  of i n v i t a t i o n  f o r  b i d s  o r  request  f o r  proposals  s h a l l  apply.  

Unless otherwise ind ica t ed ,  t he  issue i n  

1 
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' (Copies of s p e c i f i c a t i o n s ,  s tandards ,  drawings, and 

pub l i ca t ions  required by con t r ac to r s  i n  connection with s p e c i f i c  procure- 

ment func t ions  should be obtained from the procuring a c t i v i t y  o r  as 

d i r e c t e d  by the  cont rac t ing  o f f i c e r . )  

* SPECIFICATIONS 
I 
I 

M i  li t ary 

MIL-W-16878 Wire, E l e c t r i c a l ,  In su la t ed ,  High 

Temperature 

MIL-14-22759 Wire, E l e c t r i c a l ,  Fluorocarbon- 

I n s u l a t e d ,  Copper and Copper Alloy 

MIL-P-25508 P rope l l an t  Oxygen, Type 1 

MIL-0-27210 Oxygen, Aviators  Breathing, Liquid 

and Gas, Type I 

George C.  Marshall  Space F l i g h t  Center 

MSFC-SPEC-106B Tes t ing  Compatibi l i ty  of Materials 
wi th  Amendment I 

MSFC-SPEC-2 3 7A 

f o r  Liquid Oxygen Systems 

Solvent ,  P rec i s ion  Cleaning agent  

MSFC-SPEC-234A Nitrogen,  Space Vehicle Grade 

TX-X-9 85 Compatibi l i ty  of P la te r ia l s  with Liquid 

Oxygen - I 
Compatibi l i ty  of Ifaterials wi th  Liquid 

Oxygen - I1 

TM-X-53052 

TPf-X-5 35 3 3 Compatibi l i ty  of Plater ia ls  w i th  Liquid 

Oxygen - 111 
Compatibi l i ty  of Materials wi th  Liquid 

Oxygen - I V  

TM-x-53 7 7 3 

Manned Spacecraf t  Center S p e c i f i c a t i o n  

EBC-SPEC-Q3 Pretreatment  (Etcliiiigj of Teflon Surface  

P r i o r  to  P o t t i n g  Processes  

MSC-NA-D-68-1 Non-metallic Mater ia l s  Design Guidel ines  

and Tes  t Data IIandbook 

iv'ater, High P u r i t y  and Distiiied, SPEC 

for  

. n m  riaL-SPEC-220A 

2 
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Draw i n g s 

NAS A/NSTF D r .  No. 251-10234-2 

NASh/WSTF D r ,  No. 252-10235 

NAS A/WSTF D r .  No. 222-10167 

NASA/IJSTF D r  No. 252-10298 

American Society for Test ing  N a t e r i a l s  (ASTFI) 

ASTM-D568 Test for Flammability of Plastics 

0.127 cm (0.050 i n )  and Under i n  

Thickness 

ASTWD635 Flammabilitv of Plas t ics ,  Foams, 

and Sheet ing 

Flash Poin t  by Tag Closed Tester AS TM-D6 5 

Federal  Aviation Adminis t ra t ion 

FAR 25 Airworthiness Standards 

2.0 GENERAL EQUIREXENTS 

2.1 MATERIALS SELECTION - A l l  ma te r i a l s  considered f o r  use i n  a manned 

s p a c e c r a f t  including t h e  materials of t h e  s p a c e c r a f t ,  s t o r e d  equipment, o r  

experiments s h a l l  be evaluated f o r  f lammabil i ty ,  odor,  and o f fgass ing  

characteristics and s h a l l  meet the  app l i cab le  requirements s p e c i f i e d  in 
th i s  document, 

2.1.1 Mater ia l s  Grouping and R e s t r i c t i o n s  - Mate r i a l s  considered 

f o r  use  s h a l l  be  grouped as follows based upon the  r e s u l t s  of s c reen ing  

tests and s h a l l  b e  approved f o r  s p e c i f i c  app l i ca t ions  by the cognizant  

NASA Center.  

Group I: Mater ia l s  t h a t  are non-combustible o r  s e l f - ex t ingu i sh ing  

b e f o r e  6 inches  of t h e  sample i s  consumed i n  accordance wi th  T e s t  No. 1 

(General), u t i l i z i n g  s i l i c o n e  o r  equiva len t  i g n i t e r  o r  are non-combustible 

i n  accordance wi th  Tests No. 4 ( E l e c t r i c a l  I n s u l a t i o n ) ,  and No. 5 (Po t t ing  

Compounds) a s  appl icable .  

con f igu ra t ion  and/or f u l l  s c a l e  test  unless  i t  can be  shown by the  r a t i o n a l e  

resclt i r?g f r o n  an engineering evaluation and analyses  of tes t  da t a  t h a t  con- 

f i g u r a t i o n  tests a r e  not  required.  

Group I ma te r i a l s  w i l l  be  v e r i f i e d  i n  end item 

NOTE: There are no r e s t r i c t i o n s  on Group I I f a t e r i a l s  i n  design.  

3 
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Group 11: Haterials t h a t  f a i l  t o  s e l f - ex t ingu i sh  when subjec ted  

The flame propagation r a t e  of a l l ' m a t e r i a l s  s h a l l  be  de te r -  t o  T e s t  No. 1. 

mine& i n  accordance wi th  Tes t  No. 2, Group I1 mate r i a l s  s h a l l  no t  be used 

u n l e s s  func t iona l  requirements preclude the  use of Group I materials and 

t h e  ma te r i a l s  a r e  s p e c i f i c a l l y  approved by t h e  cognizant  NASA Center on an 

i n d i v i d u a l  b a s i s .  Should i t  be imperat ive t o  use Group I1 m a t e r i a l s  i n  

. h a b i t a b l e  environments, t h e  func t iona l ly  acceptab le  material with t h e  

lowest  flame propagation rade and the  lowest product ion rate f o r  of fgassed 

products  s h a l l  be  used. Group I1 mate r i a l s  s h a l l  be  evaluated according 

t o  test No. 3 and s h a l l  be  acceptable  f o r  design i f  they e x h i b i t  a f l a s h  

or f i r e  po in t  above 450'F. A l l  p e r t i n e n t  test and design da ta  inc luding  

drawings, photographs, s p e c i f i c a t i o n s ,  environmental and f u n c t i o n a l  require-  

ments, and 1 foo t  square samples of m a t e r i a l s  i n  the  proper  th ickness  s h a l l  

be submit ted t o  the cognizant NASA Center f o r  review and approval.  Systems 

u t i l i z i n g  Group I1 materials i n  the  design s h a l l  be sub jec t ed  t o  configura- 

tion t e s t i n g  i n  accordance wi th  2.4 and the  use  of Group XI m a t e r i a l  i n  t he  

system design s h a l l  be approved by the  cognizant NASA Center p r i o r  t o  use 

in spacec ra f t .  

2.1.2 Batch/Lot Approval - When s p e c i f i e d  by the  Government pro- 

cu r ing  a c t i v i t y ,  a l l  ma te r i a l s  considered f o r  use on spacec ra f t  s h a l l  b e  

b a t c h / l o t  t e s t e d  u n t i l  such time t h a t  r e a c t i v i t y  c h a r a c t e r i s t i c s  t r a c e a b l e  

t o  b a t c h / l o t  v a r i a t i o n s  a r e  determined. 

2.1.3 Elater ia ls  - Materials s h a l l  be evaluated i n  accordance wi th  

t h e  app l i cab le  test  methods s p e c i f i e d  he re in .  

(excluding b lack  boxes) of t h e  materials i n  t h e  th ickness  i n t e n t e d  f o r  use  

sha l l  be  subjec ted  t o  each app l i cab le  test  a t  t h e  maximum useopressure.  

2.2 

material usage type (ca tagor ics )  , mate r i a l  groups and test  requirements.  

Material usage s h a l l '  be categorized as fol lows : 

A minimum of t h r e e  specimens 

MATERIAL USAGE CATEGORIZATION AND REQUIREIIE3TS - Table I c o r r e l a t e s  
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2.2.1 Type A Exposed Nateria1.s i n  the  Crew Bay Environment 

a. 

t h a t  are unlimited with respec t  t o  q u a n t i t y ,  proximity t o  i g n i t i o n  sources ,  

o r  exposurk t o  oxygen and are used over wide a reas  of t he  spacec ra f t .  

Th i s  category s h a l l  inc lude  the  m a t e r i a l  a p p l i c a t i o n s  

To 
prevent  flame propagation, t hese  ma te r i a l s  o r  t h e i r  a p p l i c a t i o n s  must b e  

se l f -ex t inguish ing  as defined he re in .  

b .  Mater ia l s  s h a l l  meet Croup I requirements or  s h a l l  be  

non-hazardous i n  t h e i r  usagc conf igura t ion  by test o r  a n a l y s i s .  

2.2.2 Type B Spec ia l  ADplications and Minor Exposed Mate r i a l s  

a. This  category inc ludes  those  ma te r i a l s  a p p l i c a t i o n s  i n  
t h e  spacec ra f t  arranged i n  d i s c r e t e  l oca t ions  and exposed t o  t h e  Crew Bay 

atmosphere. 

as t o  prevent  t he  spread of f i r e  i n  t h e  pressur ized  veh ic l e .  

usage conf igura t ion  by test  o r  ana lys i s .  

The amount and arrangement of ma te r i a l s  s h a l l  b e  l i m i t e d  so 

b. Naterials s h a l l  be  shown t o  be  non-hazardous i n  t h e i r  

2.2.3 Type C Low Pressure  Oxvgen Supply Mater ia l s  
- -  

a. This category s h a l l  inc lude  those  materials used i n  t h e  . . 
s u i t  loop and the  emergency oxygen masks (at 20 p s i a  oxygen o r  less). 

b. Materials s h a l l  meet group I requirements.  

Type D Mater ia l s  i n  High Pressure  LOX/GOX Systems 

I 

2.2.4 

a. This  category s h a l l  inc lude  those  materials used i n  
greater than 20 psia oxygen systems. 

f o r  u se  i n  oxygen s e r v i c e  as a r e s u l t  of assembly l e v e l  o f f - l i m i t s  and 

q u a l i f i c a t i o n  t e s t i n g .  

de l ive ry  systems s h a l l  meet t h e  oxygen compat ib i l i ty  requirements of Speci- 

f i c a t i o n  1ISFC-SPEC-106B. 

P la te r ia l s  s h a l l  have been q u a l i f i e d  

b, Materials used i n  oxygen s t o r a g e ,  p r e s s u r i z a t i o n ,  a n d .  

The material s h a l l  be subjec ted  t o  20 success ive  tests 

a t  72 foot-pounds (10 kilogram meters) using t h e  test  equipment and proce- 

dures  descr ibed i n  MSFC-SPEC-106B. 

following r eac t inns  : 

The material s h a l l  show none of t he  

7 



1. hudib lc  explosion 

2. Vis ib l e  f l a s h  i n  a darkened room 

3. Discolora t ions  

4. Evidence of burning (charr ing)  

I f  no r eac t ions  occur during the  20 tests, t h e  

material s h a l l  be  accepted. I f  more than one r e a c t i o n  occurs  i n  20 

tests,  t h e  material s h a l l  be  r e j e c t e d .  I f  one r eac t ion  occurs  i n  20 

tests, t h e  m a t e r i a l  s h a l l  be  subjec ted  t o  an a d d i t i o n a l  40 tests.  

any r e a c t i o n  occurs  during t h e  40 t e s t s ,  t he  m a t e r i a l  s h a l l  be  r e j e c t e d .  

Data f o r  ma te r i a l s  previously t e s t e d  f o r  t he  above 

If 

requirement a r e  l i s t e d  i n  NASA Pub l i ca t ions  TM-X-985, TM-X-53052, 

TM-X-53533, and TEI-X-53773. These pub l i ca t ions  form a p a r t  of t h i s  

s p e c i f i c a t i o n .  

e l e c t r i c a l  energy should be  evaluated i n  conf igura t ions  us ing  "worst-case" 

e l e c t r i c a l  and environmental condi t ions  using the  techniques of Test No. 4. 
To b e  acceptab le  ma te r i a l s  must  be se l f -ex t inguish ing .  

Mater ia l s  intended t o  be used i n  proximity t o  sources  of  

Materials which do not  meet the  acceptance c r i te r ia  

of MSFC-SPEC-106B a s  s ta ted above, s h a l l  undergo threshold  determinat ion 

a t  the use pressure  and temperature and s h a l l  be t e s t e d  pneumatically 

using T e s t  No. 13. 

The approximate threshold  va lue  s h a l l  be  obtained 

by t e s t i n g  20 samples a t  each of t he  drop he igh t s  l i s t e d  below. 

f i r s t  he igh t  a t  which no r eac t ions  a r e  obtained i n  20 drops s h a l l  b e  t h e  

approximate threshold  value.  

determined by 20 tests a t  drop-height increments of 3 inches s t a r t i n g  a t  

a h e i g h t  of G inches above the  approximate threshold  value.  

t h re sho ld  va lue  s h a l l  be  t h e  h ighe r  of t h e  two adjacent  h e i g h t s  a t  which 

EO r e a c t i o n  was obtained,  

The 

The d e f i n i t i v e  threshold  va lue  s h a l l  be 

The d e f i n i t i v e  

a 



DROP IlEIGllT SCHEDULE FOR APPROXIFlATE TlIItESI~OLD VALUE DETERNINATION 

Measurcmen t 

1s t Height 

Inches 

4 3 . 3  

2nd .Height 33 

4th Height is 
3rd l lc ight  24 

5th  Height 6 

2.2.5 Type l? Sealed Containers 

a. This category s h a l l  inc lude  those material a p p l i c a t i o n s  

i n s i d e  s e a l e d  (with i n e r t  gas ,  a i r ,  and/or p o t t i n g  wi th  no method of 

r ece iv ing  o r  rep len ish ing  a supply of oxygen) conta iners .  

b .  Where t h e  eva lua t ion  analyses  of e x i s t i n g  d a t a  are inade- 

qua te ,  a l l  ma te r i a l s  used i n  s e a l e d  con ta ine r s  s h a l l  meet t h e  requirements 

of T e s t  No. 9 .  The conta iner  s h a l l  no t  r u p t u r e .  

e. Tests Nos. 6 and '7  are genera l ly  no t  r equ i r ed  f o r  material 

a p p l i c a t i o n s  i n s i d e  sea l ed  conta iners .  

2.2.6 Type F Vented Containers  

a. This  category s h a l l  inc lude  those materials used i n s i d e  

unsealed conta iners  with or  without  an i n t e r n a l  i g n i t i o n  source ,  removal 

of materials s h a l l  be f o r  o p e r a t i o n a l  use only. 

b. Where t h e  eva lua t ion  ana lyses  of e x i s t i n g  da ta  are 
inadequate ,  materials used i n  c losed  (but no t  n e c e s s a r i l y  sea l ed )  con ta ine r s  

s h a l l  meet t h e  requirements of Tes t  No. 8 .  

or permit  t he  escape of flames o r  burning debr i s .  The con ta ine r  s h a l l  no t  

emit gases  and hea t  to  the  ex ten t  t h a t  a p re s su re  rise measured i n  the  chamber 

when r e l a t e d  t o  a corresponding rise i n  pressure i n  the  module o r  v e h i c l e  

might b e  s u f f i c i e n t  to  cause rup tu re  of t h e  walls of the  h a b i t a b l e  areas. 

The con ta ine r  s h a l l  n o t  rup tu re  

2.2.7 Tvpe G Pla te r ia l  Applicat ions i n  Non-Flight Equipment 

a. This  category s h a l l  i nc lude  those materials used i n  non- 

The c o n t r a c t o r  s h a l l  . 
f l i g h t  equipment dur'ing closed ha tch ,  power-on tests. 

identify a l l  nnn-flight equipment and pravide the ratinnale s i t p p ~ r t h g  the 

use of t h e  material i n  ques t ion  i n  a flammable environment, 
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b .  The materials s h a l l  meet t h e  requirements of Group 1. 

2.2.8 Type H Material i n  Unpressurized Por t ions  of t h e  Spacecraf t  

a. The material app l i ca t ions  included i n  t h i s  category 

s h a l l  b e  those  i n  uninhabited po r t ions  of the  spacec ra f t .  

b. Mater ia l s  ou t s ide  t h e  crew bay area shall meet the  

requirements s p e c i f i e d  he re in ,  a s  app l i cab le .  The use of m a t e r i a l s  t h a t  

f a i l  t o  meet t h e  app l i cab le  flammabili ty requirements s h a l l  r e q u i r e  design 

measures t o  minimize f i r e  hazards.  The ma te r i a l s  s h a l l  be se l f -ex t inguish ing  
. (in a i r )  when evaluated i n  accordance wi th  the app l i cab le  flammabili ty tests 

(Test I). 

procedures may be used as an a n a l y t i c a l  b a s i s  f o r  providing r a t i o n a l e  f o r  

t h e  use  of ma te r i a l s  i n  uninhabited a reas  of t he  spacec ra f t  provided the  

test atmosphere is  a t  l e a s t  as severe  a s  t h a t  proposed f o r  use. 

The Data based on ASTEl Undenrr i te rs  Laboratory and FAA flammabili ty 

2.2.9 Type I N a t e r i a l s  f o r  Combustion Sunporting Environments Other 
Than Oxygen 

a. This category s h a l l  i nc lude  a l l  materials exposed t o  

environments o the r  than oxygen which a r e  t h e o r e t i c a l l y  capable  of undcr- 

going exothermic r eac t ions  wi th  the  environment i n  quest ion.  

b. N a t e r i a l s  s h a l l  be  shown t o  be se l f -ex t inguish ing  under 
I t  worst case" condi t ions of tempera ture ,  p re s su re ,  and conf igu ra t ion  when 

i g n i t e d  with a source capable of providing temperatures i n  excess  of t h e  

i g n i t i o n  po in t  of t h e  m a t e r i a l  i n  a i r .  

NOTE: Detai led tes t  procedures cannot be provided f o r  

t h i s  category due t o  the  wide v a r i a t i o n  i n  t h e  chemical behavior  of t h e  

.environments involved. I n  t h e  design of s p e c i f i c  t e s t  equipment f o r  each 

environment care must  be  taken t o  i n s u r e  compa t ib i l i t y  of a l l  exposed 

ins t rumenta t ion .  

2.3 TEST REOUIREXNTS 

a. Upward Propagation Test - Test No. 1 - Mater ia l s  s h a l l  b e  non- 

flammable o r  s h a l l  be se l f -ex t inguish ing  wi th in  a s p e c i f i e d  d i s t a n c e  of 

t h e  i g n i t i o n  source'when ign i t ed  a t  the  bottom of a v e r t i c a l l y  o r i e n t e d  

specimen and s h a l l  no t  spark ,  s p u t t e r  or d r i p  flziiiifig particles. 
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b. Downward Propagation Rate - Test No. 2 - Materials 

f a i l i n g  t o  comply wi th  the  requirements of T e s t  No, 1 s h a l l  be  i g n i t e d  

a t  t h e  top  of a v z r t i c a l l y  o r i en ted  specimen and the  flame propagation 

rate s h a l l  be determined and the  occurrence of a spa rk ,  . spu t t e r ,  d r i p  

o r  t r a n s f e r  of s o l i d  mass during burning s h a l l  be  noted.  

c. Odor and Offgassing Analysis - Test Nos. 6 and 7 - 
The n a t u r e  and quant i ty  of of fgass ing  and odor products  as measured i n  

t h e  t es t  chamber fo r  a given sample s i z e  s h a l l  not  exceed the  l i m i t s  

e s t a b l i s h e d  f o r  as t ronaut  s a f e t y  by the  Manned Spacecraf t  Center (MSC). 

d. Flanimability ( E l e c t r i c a l  i n s u l a t i o n  and accessor ies )  - 
Tests Nos. 1 and 4 - Mater ia l s  s h a l l  be non-flammable o r  self-ext inguish-  

i n g  be fo re  50 percent  of t h e  i n s u l a t i o n  is  consumed, p r i o r  t o  self-ex- 

t i n c t i o n  of t h e  flame. Spark, s p u t t e r ,  d r i p  o r  t r a n s f e r  of s o l i d  mass 

dur ing  burning s h a l l  be  noted. 

e. Flammability (Pot t ing  compounds and encapsu1ants)-  

T e s t  No. 5 - l a te r ia l s  used as po t t ing  compound s h a l l  be  non-flammable 

when evaluated by Tests No. 1 and 5. 

f .  Flash and F i r e  po in t  - Test No. %Group I1 m a t e r i a l s  

s h a l l  be evaluated according t o  Test No. 3 and s h a l l  be  acceptab le  f o r  

des ign  i f  they e x h i b i t  a f l a s h  o r  f i r e  po in t  above 450'F. 

2.4  

t i o n  s h a l l  submit t o  the  cognizant NASA Center for  review and approval,  

s p e c i f i c  and d e t a i l e d  proposals  inc luding  drawings, photographs, s p e c i f i -  

c a t i o n s ,  t e s t  procedures,  e t c . ,  f o r  a l l  systems t h a t  r equ i r e  system tests. 

Sys tern tests s h a l l  dup l i ca t e  contiguous materials and "worst case" oDera- 

ting condi t ions ,  The tes t  p lan  s h a l l  i d e n t i f y  t h e  worst  probable f a i l u r e  

SYSTE?f FLMPiABILITY REQUIREPIENTS - The cognizant design organiza- 

modes and the  proposed test s h a l l  r e f l e c t  tlie use of these  modes. Test 

ana lyses  and documentary records inclt;d?ng ins t rumenta t ion  d a t a ,  photo- 

g raph ic  coverage, e tc . ,  s h a l l  be provided t o  tlie cognizant design a c t i v i t y  

a t  the  conclusion of each systems test  f o r  review and approval.  

"Guidelines f o r  Simulated Panel and Assembly Flammability Test'' and Test 

No. 11, "Guidelines for Simuiatcd Crew Bay Configurati~n Flazmability Veri- 
f i c a t i o n  Test" s h a l l  b e  used as a guide i n  conducting these  tests. 

Test No. 10, 



2.5 

ment t h a t  w i l l  be exposed t o  the  h a b i t a b l e  environaicnts s h a l l  be  non- 

flnniinable o r  selE-extl.ncui.sIiine as dqtcr ini t icd by Test No. 10 and oxygen 
compatible whcn t c s  tcd i n  accordance wi.th Spcc i f i cn t ion  MSFC--SPEC-10GJi. 

2.6 ISO1,ATION OF GROUP I1 PlATRRLAJS - A l l  e f f o r t s  s h a l l  be made t o  

i s o l a t e  Group I1 mate r i a l s  from t h e  Crew Bay environment and p o t e n t i a l  

i g n i t i o n  sources  by s u i t a b l e  design means. The r e s u l t i n g  design s h a l l  

b e  non-flammable when t e s t e d  i n  accordance with t h e  app l i cab le  tests. 

METALLIC P I A T E R I A .  - Ple ta l l ic  materia1.s used i n  design of equip- 

2.7 

mechanical devices  such a s  motors, h e a t e r s ,  c o n t r o l  pane ls ,  l i g h t s ,  etc. ,  

s h a l l  meet the  requirements of t he  app l i cab le  f lammabil i ty ,  odor, and 

ELECTRICAL /ELECTRO?KCIlA.X I CAL EQUIPFENT - Electrical  o r  e l e c t  ro- 

o f fgass ing  conf igura t ion  tests. 

2.8 

t r a c t o r  o r  d e s i g n / t e s t  a c t i v i t y  on each m a t e r i a l  o r  system t e s t e d .  

p l e t e  records and a d d i t i o n a l  support ing d a t a  t h a t  might i n f luence  t h e  

a c c e p t a b i l i t y  of t he  m a t e r i a l  s h a l l  be submit ted t o  the  cognizant program 

o f f i c e  p r i o r  t o  use o r  s t o r a g e  i n  space veh ic l e s .  

TEST RECORDS - Complete test  records s h a l l  b e  prepared by the  con- 

Com- 

2.9 

modules s h a l l  be  offgassed during manncd and unmanned chamber t e s t s ,  t he  

i n d i v i d u a l  components s h a l l  be  i d e n t i f i e d  and measured, and t h e  t o t a l  

q u a n t i t y  of t he  products s h a l l  be repor ted  t o  the  respons ib le  NASA Medical 

O f f i c e ,  

s p e c i f i e d  module, an a n a l y s i s  of t h e  da t a  obtained from o f fgass ing  tests 

on systems, modules, and spacec ra f t  conta in ing  the  same o r  similar ma te r i a l s  

may be  performed by the  cognizant design a c t i v i t y  and medical o f f i c e  t o  

e s t a b l i s h  t h e  s a f e t y  of t h e  spacec ra f t  atmosphere. 

TOTAL SPACECRAFT OFFGASSING - The s p a c e c r a f t  o r  i t s  i n d i v i d u a l  

Where i t  is  not  f e a s i b l e  t o  t e s t  a complete spacec ra f t  o r  a 

. 

3.0 MATERIAIS CONTROL PROGRAY REQUIFGEiENTS - 
3.1 
c a t i o n ,  eva lua t ion ,  and r e s o l u t i o n  of p o t e n t i a l  f lammabil i ty  and of fgass ing  

hazards  r e s u l t i n g  from t h e  u s e  of m a t e r i a l s  i n  manned o'r t e s t  s p a c e c r a f t  

and a s soc ia t ed  test equipment. 

SCOPE - The t o t a l  ma te r i a l s  c o n t r o l  program involves  the i d e n t i f i -  

The major elements of a t o t a l  program o re :  



a. Materials I d e n t i f i c a t i o n  - I d e n t i f i c a t i o n  and documentation 

of  materials usages,  both i n  o r i g i n a l  design and i n  any change. 

b. Usage Evaluat ion - Documentation of m a t e r i a l  usages and the  

comparison, of test d a t a  t o  e s t a b l i s h  s e l e c t i o n  a n d . t e s t  requirements t o  

idcntkfy  p o t e n t i a l  hazards.  

c. Tes t ing  - Logic, procedures,  and da ta  documentation f o r  t he  

test program t o  support  eva lua t ion  and f u l l - s c a l e  v e r i f i c a t i o n  of modules, 

veh ic l e s ,  o r  experiments,  if warranted. 

d. 

i d e n t i f i e d  hazards .  

Hazard Removal - Procedures involved i n  t h e  removal of any 

e. Deviation Procedures - Procedures involved i n  the  documenting 

and approval of materials which do not  meet the  e s t a b l i s h e d  requirements 

b u t  are proposed f o r  use  i n  t h e  spacec ra f t  due t o  l a c k  of replacement 

materials or  o t h e r  cons idera t ions .  

f .  As-built Control  - Procedures involved i n  a s su r ing  that no 

material hazards are introduced from i n i t i a l  design t o  mission completion. 

g. Formal Review Procedures - Procedures u t i l i z e d  t o  summarize 

t h e  status of materials t o  permit c e r t i f i c a t i o n  of a c c e p t a b i l i t y  of a 

given design o r  a given conf igura t ion .  

3.2 
material c o n t r o l  program plans  a r e  t h e  j o i n t  r e s p o n s i b i l i t y  of t h e  program 

offices and t h e i r  r e spec t ive  con t r ac to r s  of contractor-furnished equipment 

and s u p p l i e r s  of Government-furnished equipment and expcriments. 

control plan s h a l l  be  approved by the  respons ib le  program o f f i c e .  

con t r ac to r / supp l i e r  s h a l l  def ine  i n  t h e  c o n t r o l  p l an  a sys temat ic  and con- 

t i n u i n g  program t o  r epor t  and con t ro l  material usage, status,  test, eva lua t ion ,  

s u b s t i t u t i o n ,  and v e r i f i c a t i o n .  Before any eva lua t ion  t e s t i n g  is  conducted, 

t h e  app l i cab le  program o f f i c e  mus t  review and approve t h e  need f o r  the  tes t .  
Such c o n t r o l  plans w i l l  conta in  as a minimrun: 

CONTROL PROGRAN CONPLEXITY - Prepara t ion  and implementation of 

The f i n a l  

The 

a. Test F a c i l i t i e s  - P r i o r  t o  the  i n i t i a t i o n  of a test program, 

each f a c i l i t y  mus t  demonstrate t o  the cognizant  NASA Center t h a t  equipment 

to  be used is properly c a l i b r a t e d  aiid w i l l  produce t h e  same or equiva len t  

results as r e l a t e d  equipment used by o t h e r  t e s t i n g  agencies.  Equivalence i n  
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t e s t i n g  w i l l  a l s o  be demonstrated by each f a c i l i t y  performing t e s t s  on 

s t anda rd  m a t e r i a l  samples furnished by the  cognizant NASA Center. 

b. Test Environment - A l l  tests w i l l  b e  performed i n  environ- 
ments under "worst case" condi t ions  as s p e c i f i e d  by the  app l i cab le  program 

o f f i c e ,  For example, if a c t u a l  usage i n d i c a t e s  that  a mhte r i a l  w i l l  b e  

sub jec t ed  t o  temperatures g r e a t e r  than 160°F, t h e  tests sliall be  performed 

wi th  t h e  chamber atmosphere a t  t he  maximum tempera ture  t o  which t h e  

material w i l l  be  exposed. 

NASA Program Of f i ce  a l ist  of such m a t e r i a l s  

The con t rac to r  w i l l  submit t o  t h e  a p p l i c a b l e  

c. T e s t  Plans - T e s t  plans s h a l l  be  prepared f o r  a l l  contemplated 

conf igu ra t ion  tests, s imulated crew bay conf igura t ion  tests, and t o t a l  

s p a c e c r a f t  tests. 

program o f f i c e  f o r  approval p r i o r  t o  i n i t i a t i o n  of tes t ,  

These tes t  p lans  s h a l l  be submit ted t o  the  appropr i a t e  

d. V e r i f i c a t i o n  Tes t ing  - Naterials w i l l  be  v e r i f i e d  i n  end-item 

. conf igu ra t i ans ,  such as stowage i n  vented con ta ine r s  and s imulated crew 

bay conf igura t ion  flammabili ty v e r i f i c a t i o n s ,  un less  i t  can be  shown by 

eva lua t ion ,  ana lyses ,  and r a t i o n a l e  of a l l  test d a t a  t h a t  t h e  materials 

a p p l i c a t i o n s  w i l l  no t  in t roduce  any f l a m m b i l i t y  and o f fgass ing  hazards  

t h a t  w i € l  j eopard ize  t h e  mission. 

conducted on r e p r e s e n t a t i v e  usage conf igura t ions  and assemblies t y p i c a l  

of  each gene r i c  class of app l i ca t ion .  

These tests, i f  conducted, w i l l  be  

For requi red  systems or conf igu ra t ion  tests,  the use  of a p i e c e  of 
f u n c t i o n a l  equipment is  not  mandatory; n o n c r i t i c a l  e l e c t r o n i c  and non- 

flammable p a r t s  can b e  s imulated wi th  r e s p e c t  to  mass and geometry. 

s imula t ion  must be  approved by t h e  app l i cab le  program o f f i c e .  

may b e  s e l e c t e d  f o r  test based on "worst case" conf igu ra t ions  of poten- 

t i a l l y  f larmnable materials. 

geometry, s p a t i a l  r e l a t i o n s h i p s  and material q u a n t i t i e s .  "Worst case" is  
def ined  as an assembly or materials which ana lyses  i n d i c a t e ,  represent 

a p o t e n t i a l  lgn l t ion /propagat ion  hazard.  

The 

A n  as-sembly 

'Vors t case" s h a l l  i nc lude  cons ide ra t ion  of 

s e l e c t i o n  must  consider:  

Proximity of p o t e n t i a l  i g n i t i o n  hazards  

Propagation pa ths  formed by proximal m a t e r i a l s  

The quan t i ty  of flammable material i n  any given area 
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(4) The most hazardous oxid iz ing  atmosphere and p res su re  t o  
which i t  w i l l  be exposed 

(5) Consequences of i g n i t i o n  

(6) lieat s i n k  e f f ec t ;  
l 

e. 
I I 

Noiiflight Equipment - The con t r ac to r  shall i d e n t i f y  nonf l igh t  

equipment, used during closed ha tch  tests,  and the  r a t i o n a l e  suppor t ing  its 

use. 
f .  Mater ia l s  Evaluat ion - Materials used i n  the  design and f a b r i -  

c a t i o n  of manned spacecraft must be  evaluated a g a i n s t  t he  requirements of 

the  proper  groups. 

of t h e  p e r t i n e n t  material screening  test s h a l l  be t r e a t e d  i n  one of  t h e  

fol lowing ways : 

(See 2.1). The ma te r i a l s  which do no t  meet the  c r i te r ia  

(1) The materials s h a l l  be  r e j e c t e d  and a s u b s t i t u t e  material 
submit ted f o r  eva lua t ion  f o r  t h e  app l i ca t ion .  

(2) 

(3). A dev ia t ion  s h a l l  be requi red  when 

The materials s h a l l  be  subjec ted  t o  conf igu ra t ion  t e s t i n g  o r  

a n a l y s i s .  I 

I 

(a) The non-metall ic materials a t  the. conf igu ra t ion  leve l  

w i l l  n o t  pass  the  requi red  app l i ca t ion  test o r  a n a l y s i s  based on s i m i l a r i t y  

t o  other test  conf igura t ions  which i n d i c a t e  a p o s s i b l e  hazard e x i s t s .  

g. Procedures and Requirements Change Control  - Procedures s h a l l  be  

e s t a b l i s h e d  by the  various manned spacec ra f t  program o f f i c e s  to  r e so lve  

material ques t ions  , problems , and dev ia t ion  reques ts  . 
parameters  and procedures i n  t h i s  manual s h a l l  be  approved by t h e  Program 

O f f i c e  Materials Representat ives  convened by EER. 

Ctzanges t o  test 

h. 
activit ies (o ther  than normal q u a l i t y  con t ro l )  which involve review of 

post-design r e l e a s e  docurnentation, c o n t r o l  of m a t e r i a l  access  t o  t h e  space- 

craft crew bay, and physical exs ... i n a t i o n  of the s p a c e c r a f t  by material 

s p e c i a l i s t s .  

review d i spos i t i ons ; t e s t  p repara t ion  s h e e t s  which in t roduce  materials w i t h -  

out an engineer ing o rde r ,  engineer ing o r d e r s ,  discrepancy r e p o r t s ,  s t anda rd  

As-built Cont ro l  - The c o n t r a c t o r l s u p p l i e r  s h a l l  i d e n t i f y  the 

- 
Pos t-release documzjitation review should inc lude  material 

-- ~ ~ p a i r  practices, and a i i  app i i cab le  process s p e c i f i c a t i o n s .  Material access 
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c o n t r o l  must consider product ive ma te r i a l s  and non-del iverable  m a t e r i a l s  

such as inspec t ion  m a t e r i a l s  and shop a ids .  

spacecraf t /equipmcnt  a t  var ious  s t a g e s  of manufacture s h a l l  be conducted 

as a p a r t  of a Fire Sa fe ty  Inspect ion Procedure t o  i d e n t i f y  v i o l a t i o n s  of 

hazardous material usages. 

Pe r iod ic  cxaminati.ons of t he  

i. Formal Review Procedure - A formal review procedure s h a l l  b e  

e s t a b l i s h e d  t o  v e r i f y  ma te r i a l s  a c c e p t a b i l i t y .  

i nc lude  app l i cab le  drawing i d e n t i f i c a t i o n ,  v e r i f i c a t i o n  of drawing review, 

material s t a t u s ,  dev ia t ion  s t a tus ,  app l i cab le  tes t  d a t a ,  and hazard removal 

s t a tus .  

The da t a  p re sen ta t ion  s h a l l  

4.0 QUALITY ASSURANCE PROVISIONS - If test f a c i l i t i e s  o t h e r  than NASA 

f a c i l i t i e s  are used, t h e  con t r ac to r  s h a l l  be  r e spons ib l e  t o  the  cognizant  

NASA Center f o r  a s su r ing  t h a t  the  t e s t i n g  agency conducts the  tests i n  
accordance wi th  the  following requirements : 

a. Unless otherwise s p e c i f i e d  i n  the  c o n t r a c t  o r  o rde r ,  t h e  cog- 

nizant NASA Center is  respons ib le  f o r  t he  performance of a l l  test requi re -  

ments as s p e c i f i e d  he re in  (performance of tests may be  delegated t o  a test 

a c t i v i t y  approved by NASA 

t h e  r i g h t  t o  perform any o r  a l l  of t he  tests s e t  f o r t h  i n  t h i s  s p e c i f i c a t i o n  

where such tests are deemed necessary t o  assure t h a t  materials and systems 

conform to t h e  prescr ibed  requirements. 

NASA o r  i t s  designated r ep resen ta t ive  r e se rves  

b. A l l  ins t rumenta t ion  u t i l i z e d  i n  t h e s e  tests s h a l l  be  i n  c u r r e n t  

c a l i b r a t i o n  and s h a l l  b e a r  appropr ia te  documentation t o  t h i s  effect  from 

an. approved c a l i b r a t i o n  labora tory .  

C. A l l  materials t e s t e d  s h a l l  be accompanied by manufacturer ' s  

i d e n t i f i c a t i o n ,  and those test  specimens s h a l l  represent  t h e  m a t e r i a l s  

proposed f o r  use i n  the  cons t ruc t ion  of spacec ra f t .  

d. I f  assemblies o r  subassenbl ies  are t o  be  t e s t e d ,  the  s u p p l i e r  

shall c e r t i f y  t h a t  t h e  tes t  a r t i c l e s  conta in  i d e n t i c a l  materials and p o t e n t i a l  

i g n i t i o n  sources  with equiva len t  geometr ical  conf igura t ions  t o  those produced 

f o r  use  i n  the  spacec ra f t  o r  t h a t  they are i d e n t i c a l  t o  the  i n s t a l l e d  equip- 

ment. 
e. Labora tor ies  and personnel involved i n  t e s t i n g  t o  the  requ€re- 

ments of t h i s  manual s h a l l  be c e r t i f i e d  a s  t o  t h e i r  t e s t i n g  c a p a b i l i t i e s .  
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f .  The complete results of each t e s t  s h a l l  be  kept  and s h a l l  b e  

submit ted by the  cognizant design/ tes t personnel  to NASA fol lowing com- 

p l e t i o n  of  each test. 

d u a l  test , ( inc luding  photographic records ,  i f  appl icable)  s h a l l  be included 

i n  t h e ' r e p o r t .  

system s h a l l  be so i d e n t i f i e d  and submitted wi th  s p e c i f i e d  test  da t a .  

d i s p o s i t i o n  i n  w r i t i n g  a l l  appl icable  ma te r i a l / sys  terns according t o  c r i t e r i a  

A l l  p e r t i n e n t  information s p e c i f i e d  i n  t h e  i n d i v i -  

Addit ional  information obtained during te'st of t h e  material/ 

g. The appropr ia te  Program Of f i ce  w i l l  eva lua te  t e s t  da t a  and 

specifieh he re in .  1 
5.0 TEST NO. 1 - UPWARD PROPAGATION TEST 
5.1 EL?EQSE - The purpose of t h e  upward propagation test  is t o  de te r -  

mine the  flammabili ty c h a r a c t e r i s t i c s  of candida te  materials when exposed 

a long  t h e  bottom edge t o  an energized i g n i t i o n  source.  Determination 

sha l l  b e  made during t h e  tests as t o  t h e  sample 's  combust ib i l i ty ,  self- 

ex t inguish ing  p r o p e r t i e s ,  and t o t a l  burn t i m e  if no t  se l f -ex t inguish ing .  

5.2 CRITERIA OF ACCEPTABILITY - Materials determined non-combus t i b l e  

o r  se l f - ex t ingu i sh ing  be fo re  6 inches of t h e  sample i s  consumed i n  t h e  

v e r t i c a l  p o s i t i o n  wi th  no sparking,  s p u t t e r i n g ,  o r  dr ipping  flaming p a r t i c l e s  

when exposed to  an energized i g n i t i o n  source placed a t  t h e  bottom of the  

sample. for a per iod of 30 

Materials t h a t  f a i l  t he  above cri teria s h a l l  be  subjec ted  t o  T e s t  2. 

seconds s h a l l  be  c l a s s i f i e d  as Group I. -10 

5.3 TEST COXDITIONS - The t e s t  s h a l l  be  conducted a t  t h e  most hazardous 

test p res su re  and gas mixture condi t ions designated f o r  each program. 

5.4 
equipment: 

a. 

TEST EQUIPNENT - The test s h a l l  b e  conducted using the  fol lbwing 

Chamber - The test chamber s h a l l  have a volume s u f f i c i e n t  t o  

a s s u r e  complete combustion of the  sample under test. 

have a minimum volume of 98 l i ters ,  and s h a l l  be  s u i t a b l y  cons t ruc ted  and 

p r o t e c t e d  t o  i n s u r e  s a f e  operat ion.  

observa t ion  s h a l l  be included.  

vacuum, an i g n i t i o n  wire, ins t rumenta t ion ,  a i r ,  and oxygen. 

sha l l  be  f u l l y  pro tec ted  againsr: the POSSibi i i ty  of operator injury i n  the 

The test chamber s h a l l  

I 

A window o r  viewing p o r t  f o r  v i s u a l  

The test chamber s h a l l  conta in  i n l e t s  f o r  

The chamber 
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event  of explosive rupture .  

of the chaml>er, such a s  gaskets  and s e a l s ,  s h a l l  be  of a t y p e  which con- 

Organic m a t e r i a l s  used i n  the  cons t ruc t ion  

t r i b u t e s  l i t t l e  o r  no outgassing 

outgassed by vaciium cyc l ing  t o  a 

10 p a r t s  pe r  m i l l i o n  (ppm) based 

ho lde r  as s p e c i f i e d  i n  (d) below 

chamber. 

t o  the  chamber o r  which can be pre- 

minimal i d e n t i f i a b l e  amount ( l e s s  than 

on chamber volume). A v e r t i c a l  sample 

s h a l l  be  pos i t ioned  wi th in  t h e  tes t  

b.  Pressure  Gauge - A pressure  gauge capable of measuring opera t ing  

p res su res  with an accuracy of 0.1 p s i a  o r  a p re s su re  t ransducer  and recorder  

with comparable c a p a b i l i t y ,  s h a l l  b e  used. 

c. Oxygen Supply - Oxygen used i n  conducting the  test s h a l l  b e  

commercially a v a i l a b l e  and sha l l  conform t o  S p e c i f i c a t i o n  MIL-0-27210, 

Type 1, o r  NIL-P-25508, Type 1. 
t h e  test chamber s h a l l  be e f f i c i e n t  and s a f e .  

Equipment used t o  t r a n s f e r  the oxygen t o  

d. Sample Holder - The sample ho lde r  s h a l l  c o n s i s t  of a v e r t i c a l l y  

mounted s t e e l  clamp which overlaps 1/4-inch on each s i d e  of a specimen along 

t h e  f u l l  12-inch minimum leng th  of the  sample,  l eav ing  a 2-inch wide by 

12-inch long exposed c e n t e r  s ec t ion .  

i n  the s a m p l e  Iioider such t h a t  the bottom of t h e  sample ma te r i a l s  i s  loca ted  

a t  least 3 inches from the  chamber base t o  preclude the  a i d  i n  propagat ion 

de r ived  from a build-up of burning res idue .  

The sample  m a t e r i a l  s h a l l  be  loca t ed  

e. I g n i t i o n  Source - I g n i t i o n  of t h e  sample s h a l l  be accomplished 

The i g n i t i o n  source s h a l l  c o n s i s t  by employing a regula ted  energy source.  

of a l ength  of No. 20 gauge ba re  nichrome w i r e ,  having a nominal r e s i s t i v i t y  

of 0.7 ohms p e r  f o o t ,  s u f f i c i e n t  t o  wind 6 t o  8 t u r n s  around a s t anda rd  

s i l i c o n e  i g n i t o r  * or  equiva len t .  

i g n i t o r  an alternate i g n i t o r  s h a l l  provide a flame temperature i n  excess 'of 

15OO0P, a flame dura t ion  of 25+5 - seconds,  and a flame envelope 

To b e  considered equiva len t  t o  a s i l i c o n e  

. 1" x 1/2" x 1". The a l t e r n a t e  i g n i t o r  s h a l l  no t  d r i p ,  s p u t t e r  o r  o therwise  

expel  f laming p a r t i c l e s .  

end to  permit f a s t e n i n g  t o  the  power source lugs .  

sha l l  be  accomplished by employing a 12  v o l t  r egu la t ed  d i r e c t  current(DC) 

heat source.  The i g n i t e r  s h a l l  be placed approximately 0.25 inch  from t h e  

U t t t a m  edge of  the sample. 
* 
procedure : 

A t  l e a s t  one inch  of vire s h d l  be l e f t  a t  each 

The i g n i t i o n  of t h e  i g n i t o r  

L 

The s i l i c o n e  rubber rod s h a l l  be  prepared according t o  t h e  fol lowing 
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82.5 p a r t s  by weight RTV-GO s h a l l  be blended wi th  17.5 of RTV-577, 

To t h e  mix, 0 .5  p a r t s  by weight Thcrniolite T-12 shal.1 be  added and 

thoroughly mixed. 

of n o t  less than 28" mercury f o r  a per iod of no t  inorc than 10 minutes. 

The compowd shal l  then be c a s t  i n t o  a mold which w i l l  provide rods,  when 

cured and f i n i s h e d ,  of 0.22" diameter and 1.25" length.  

b e  cured e i t h e r  f o r  24 hours a t  room temperature o r  for 4 hours a t  room 

temperature followed by 10 hours a t  130 - 10°F. 

show a Shore A durometer reading of not less then 40. 

The blend s h a l l  be  immediately deaerated i n  a vacuum 

The compound s h a l l  

+ The cured m a t e r i a l  s h a l l  

A l l  t h e  materials required f o r  formulat ing t h e  s i l i c o n e  i g n i t o r  

i n s e r t  can be  purchased 'from t h e  General E l e c t r i c  Co. , S i l i c o n e  Products  

Dep't . ,  Waterford, New York. 

I g n i t o r s  prepared more than t h r e e  nonths p r i o r  t o  use shal l  not  be 

used . 
f .  Propagation Ind ica to r s  - Notion p i c t u r e  records s h a l l  b e  kept  

of each propagation test. 

s u i t a b l e  t o  provide an accu ra t e  i n d i c a t i o n  of t he  test .  

s h a l l  be  c a l i b r a t e d  t o  the  mdnufacturer 's  s p e c i f i c a t i o n s  and s h a l l  b e  

pos i t i oned  such t h a t  an accu ra t e  determinat ion -of t h e  t o t a l  burn charac- 

teristics can be made from the  f i lms.  

The camera s h a l l  be  16mm, opera t ing  a t  a rate 

The equipment 

g. Propagation Timers - A l l  burning tests s h a l l  b e  v i s u a l l y  

observed f o r  i g n i t i o n  and aombustion c h a r a c t e r i s t i c s .  A s t o p  watch s h a l l  

be s t a r t e d  a t  the  f i r s t  v i s u a l  i nd ica t ion  of combustion, and stopped when 

t h e  flame f r o n t  reaches t h e  top  of t he  sample or  t h e  sample se l f -ex t inguishes ,  

vhichever  occurs  f i r s t  . 
5.:5 SAMPLE PREPAF?ATION - Samples s h a l l  be  prepared f o r  tes t  as fol lows:  

a. Inspec t ion ,  Cleaning, Marking - Material samples s h a l l  be  

eva lua ted  in t he  th ickness  intended f o r  use, and s h a l l  b e  f r e e  of c u t s ,  

abras ions ,  o r  o t h e r  flaws as determined by close v i s u a l  inspec t ion .  

to  t e s t i n g ,  t h e  samples s h a l l  be cleaned by brushing or by flowing an inert 

gas over them t o  remove loose  su r face  contamination. 

mark, w i r e ,  or f i b e r b l a s s  thkeads) s h a l l  b e  placed ac ross  the  samples a t  

1 inch i n t e r v a l s  s t a r t i n g  a t  the  bottom of t h e  sample. 

P r i o r  

Guage marks' (penc i l  
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' 4  f 

b.  

following: 

S iz ing  - Siz ing  s h a l l  be accomplished I n  accordance wi th  the  

(1) F i l m s ,  f a b r i c s ,  s h e e t s ,  and composites s h a l l  b e  t e s t e d  

i n  t h e  "as received" condi t ion.  

r ec t ang le s  2-1/2 inches wide by 12 inched long. 

Samples s h a l 1 , b e  c u t  i n  t h e  form of 

(2) Pr imers ,  coa t ing  m a t e r i a l s ,  p a i n t s ,  and p res su re  s e n s i t i v e  

tapes  s h a l l  b e  appl ied  e i t h e r  on 3 m i l  t h i c k  aluminum f o i l  o r  t h e  s u b s t r a t e  

material intended f o r  use i f  known. 

t h i c l a e s s  equiva len t  t o  noma1 use  and pos t  cured i n  accordance wi th  pre- 

s c r i b e d  manufacturing p r a c t i c e s .  

The coa t ing  s h a l l  be app l i ed  i n  a 

(3) Fluids  and greases  s h a l l  be appl ied  to  a s u i t a b l e  non- 

combustible s u b s t r a t e  such a s  5 m i l  t h i c k  f i b e r g l a s s  c lo th .  

s h a l l  b e  allowed t o  soak i n  t he  f l u i d  f o r  a per iod of 30 minutes.  

s h a l l  b e  app l i ed  t o  the  s u b s t r a t e  i n  a th ickness  of 10 m i l s .  

The s u b s t r a t e  

Greases 

NOTE: N a t e r i a l s  and components which w i l l  be  used i n  an  i r r e g u l a r  

s i z e  o r  shape s h a l l  be t e s t e d  i n  the  "as purchased" conf igu ra t ion ,  

samples s h a l l  b e  a t tached  t o  the  sample holder  by f i b e r g l a s s  o r  metal threads  

when t h e  sample cannot be  h e l d  by t h e  sample holder .  

cab le ,  thermocouple wire, o t h e r  low energy s i g n a l  wi r ing ,  and e l e c t r i c a l  

wir ing.  

Such 

This i nc ludes  coax ia l  

5 16 
p r i o r  t o  commencement of t e s t i n g :  

PRETEST PROCEDURE - The fol lowing p r e t e s t  checks s h a l l  be  performed 

a. Verify that  a l l  test  equipment is  c l ean  and is  i n  c u r r e n t  

c a l i b r a t i o n ,  and v e r i f y  t h a t  a n a l y t i c a l  equipment i s  c a l i b r a t e d  and 

ope ra t ive .  

b .  

c. 
Observe placement of motion p i c t u r e  camera. 

Verify t h a t  oxygen conforms t o  the  c l a s s i f i c a t i o n  s p e c i f i e d  

in 5.4.c. 
d. Verify t h a t  sample is c o r r e c t l y  i d e n t i f i e d .  

e. Prepare t h r e e  samples as Spec i f i ed  i n  5.5. 

f .  I f  samples are i r r e g u l a r l y  shaped, desc r ibe  the  shapes.  

g. Weigh the  samples and record the  weight. 

h. Record volume of the  test chamber i n  l i ters.  
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. -  

i. Mount the  sample i n  the  sample ho lde r  and v e r i f y  t h a t  t h e  
+ exposed center s e c t i o n  is 2.0 - 0 .1  inches wide. 

j. 
k. 

P o s i t i o n  t h e  sample holder  w i th in  t h e  chamber. 

P lace  t h e  i g n i t e r  ho r i zon ta l ly  0.25 - 0.03 inches  from t h e  + 
bottom of t h e  sample a t  t he  midpoint of t h e  2-inch exposed width.  

5 ,  7 
accomplished i n  accordaiice wi th  the  following procedure : 

TEST PROCEDIJm - Tes t ing  of t h e  candidate  samples s h a l l  b e  

a. Evacuate t h e  chamber t o  less than 0.1 psia. 

b .  I s o l a t e  t h e  chamber and monitor the  p r e s s u r e  f o r  1 minute. 

Tes t ing  s h a l l  no t  begin u n t i l  a l l  l eaks  a r e  cor rec ted .  

i f  an inc rease  i n  p re s su re  of more than 0.1 p s i a  occurs  i n  5 minutes.) 

(A l e a k  is  ind ica t ed  

C. 

d. 

P re s su r i ze  t h e  chamber wi th  oxygen a t  t h e  maximum use pressure .  

Verify composition of t h e  gas mixture  using a n a l y t i c a l  methods 

that are accura t e  and appropr ia te  f o r  the  test condi t ions .  

e, A l l o w  t h e  chamber t o  s t a b i l i z e  a t  t h e  test  p re s su re ,  then soak 

the samples i n  oxygen f o r  a per iod of a t  least 3 minutes. 

f .  Verify t h a t  t he  chamber p re s su re  is t h e  des i r ed  t es t  p re s su re ,  

then i s o l a t e  t h e  chamber. 

g. S t a r t  the  motion p i c t u r e  camera and o t h e r  a p p l i c a b l e  ins t ruments ,  

h. Apply cu r ren t  t o  the  i g n i t i o n  wire u n t i l  t h e  s i l i c o n e  rod i g n i t e s .  

i. Record whether sample i s  non-combustible, se l f -ex t inguish ing ,  

and/or  e x t e n t  of burning. 

j. Note combustion c h a r a c t e r i s t i c s  (na ture  and c o l o r  o f  f lame, 

soot, r e s idue ,  and other p e r t i n e n t  observat ions) .  

k, Record the  f i n a l  p re s su re  i n  the  chamber and the f i n a l  fempera- 

ture rise. 
1. Secure the  chamber. 

REPORTING - Report a l l  da t a  on a Flammability Test Form depic ted  i n  5.0 

Figure  1. 

upon conclusion of t e s t i n g .  

i n f  onna t ion : 

The completed form s h a l l  b e  submit ted t o  the  procur ing  a c t i v i t y  

The form s h a l l  conta in  the fol lowing types of 

a. 

b. . .Vendor  designaticn 2nd vendor; 

C.  

Name and p o s i t i v e  i d e n t i f i c a t i o n  of t h e  material. 

Self-ext inguishing,  o r  propagat ion in inches  p e r  second. 

2 1  



d. Combustion C h a r a c t e r i s t i c s  - Distance t h a t  flame progressed 

be fo re  ext%nguishing, flame phenomena and temperature,  etc. 

e .  Dispos i t ion  or  s t a t u s ,  dimension, and s i z e  of sample ma te r i a l .  

f .  Name and number of t e s t  procedure. 

. g. T e s t  p re s su re  and test atmosphere. 

h. Date of test .  

i. T e s t  Number. 

j . 
k. Name and s igna tuae  of tes t  coord ina tor .  

1.. Thickness. 

I d e n t i f i c a t i o n  of t h e  t e s  t i n g  agency. 

m. Subs t r a t e  materidl if used. 

6.0 TEST NO. 2 - DOWNWARD PROPAGATION U T E  

6 .1  PURPOSE - The purpose of t h i s  tes t  is  t o  determine t h e  downward 

propagat ion r a t e  of materials. Mater ia l s  s h a l l  be  evaluated f o r  i n d i v i d u a l  

flame Propagation p r o p e r t i e s  t o  provide r e l a t i v e  rankings f o r  material 

review and s e l e c t i o n .  

6.2 

gas mixturc  condi t ions s h a l l  be  designated by the  requirements for each 

TEST CONDITIONS - Pressures  and Atmospheres - The test  p re s su re  and 

program. 

6.3 TEST EQUIPhlENT 

a. The tes t  chamber shall have a volume of a t  least 98 liters and be 

s u f f i c i e n t  t o  assure complete combustion of t h e  sample under tes t .  

b e  s u i t a b l y  cons t ruc ted  and pro tec ted  t o  i n s u r e  s a f e  opera t ion .  

or viewing p o r t  f o r  v i s u a l  observat ion s h a l l  be included.  

sha l l  con ta in  i n l e t s  f o r  vacuum, i g n i t i o n  wire, a i r ,  oxygen, and gas mixture.  

The chamber is t o  b e  f u l l y  p ro tec t ed  a g a i n s t  t he  DOSSihility of ope ra to r  

injury i n  t he  event of exPlosiv@ r u p t u r e .  

s t r u c t i o n  of t h e  chamber such as gaske ts  and seals s h a l l  be types which 

It s h a l l  
.%-# 

A window 

The test 'chamber 

Organic materials used i n  the  con- 

c o n t r i b u t e  l i t t l e  o r  no outgassing products  t o  t h e  chamber o r  which can be 
pre-outgassed by vacuum cycl ing  t o  a minimal i d e n t i f i a b l e  amount; €.e., 

less than 10  ppm based on the  chamber volume. A v e r t i c a l  sample ho lde r  s h a l l  

b e  inc luded  and pos i t ioned  w i t h i n  t h e  t e s t  chamber, 
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Tes t  Agency 

Tes t  Number 

Date 

H a t e r i a l  (Chemical) Genesis I 

Chemical Composition 

Manufacturer 

Sample S i z e  ( inc luding  th ickness)  

Power 

I g n i t e r  

Chamber Volume Media Vacuum 

Top I g n i t i o n  Bot tom I p n i  t i o n  

Sample Number 

GOX, Percen t  

Chamber P res su re  (ps i a )  

Sample t k i g h  t (grams) - c- 
Time to  I g n i t i o n  (seconds) 

T o t a l  Burning Time (seconds) 

Time to Propagate  5 i n .  (sec) 

Self Extinguishing 

Weight Consumed (grams) 

Burning Length (inches) 

Time to Propagate  (sec! 

Flame Prop. Rate ( in / sec . )  

Camera Coverage PPS/CPS 

Combustion Prcssure 

Inc rease ,  psia 

Desc r ip t ion  of Test (Narra t ive)  

F igure  1. Flammabili ty Tes t  Data Form 
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b. Pressurc  Gauge - A pressure gauge capable  of measuring abso lu te  + pres su res  with an accuracy of - 0.1 p s i a  o r  a p re s su re  t ransducer  and 

r eco rde r  w i th  comparable c a p a b i l i t y  shall .  be  used. 

c.  Gas .Supply - The test  gas s h a l l  be commercially a v a i l a b l e  and 

s h a l l  conform t o  the  appropr i a t e  s p e c i f i c a t i o n .  E f f i c i e n t  and safe equip- 

ment s h a l l  be  used f o r  measuring t h e  gas flow and f o r  t r a n s f e r r i n g  the  gas 

t o  t h e  test chamber. 

d .  Sample Holder - The sample holder  s h a l l  c o n s i s t  of a v e r t i c a l l y  

mounted steel  clamp which w i l l  over lap one f o u r t h  inch  on each s i d e  of a 

specimen along the  f u l l  twelve inch l eng th  of t h e  s a m p l e ,  l eav ing  a two 

inch  wide by hqelve i n c h  long exposed c e n t e r  s e c t i o n .  

e. I g n i t i o n  Source - I g n i t i o n  of the sample  s h a l l  be  accomplished 

us ing  the i g n i t i o n  source  s p e c i f i e d  i n  Test No. 1. 

f .  Propagation Rate I n d i c a t o r s  - 
(1) A v e r t i c a l  bank of a minimum of fou r  thermocouple i n d i c a t o r s  

pos i t i oned  on the  back of t he  sample combined w i t h  a recorder  may be  used i n  

l i e u  of data from o t h e r  devices .  A p r e c i s i o n  of  a t  least  f i v e  percent  s h a l l  

be obta ined  wi th  t!re measuring device,  

o r  l o s s  of e i t h e r  end p o i n t  thermocouple w i l l  i n v a l i d a t e  t h e  tes t .  

Loss of more than one thermocouple 

(2) Notion p i c t u r e  measurements may be  used i n  l i e u  of thermo- 

couples  to  measure the  propagation r a t e .  

(3) Visual  observa t ions  using manually a c t i v a t e d  t iming devices  

may supplement t h e  use  of thermocouples o r  motS.on p i c t u r e  measurements. 

6.4 SAMF'LE PREPARATION 

a. A l l  material specimens s h a l l  b e  f r e e  of c u t s ,  abras ions ,  or  

o t h e r  flaws as determined by c l o s e  v i s u a l  i n s p e c t i o n  wi thout  magni f ica t ion .  
Samples s h a l l  be  cleaned by brushing or b y  flowing an i n e r t  gas over t h e  

s u r f a c e  t o  remove loose  d i r t  o r  contaminants. 

b. Films and f a b r i c s  s h a l l  be t e s t e d  i n  t h e i r  "as received" cond i t ion .  

Specimens s h a l l  b e  c u t  ou t  i n  the form of r ec t ang le s  two and one h a l f  inches  

wide by 12  inches long. 

the "as-applied" th ickness  and s h a l l  also b e  two and one h a l f  inches  wide 

and 1 2  inches long, minimum. 

Foams or o t h e r  thSck materials s h a l l  be  t e s t e d  i n  
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C .  Primers ,  coa t ing  ma te r i a l s ,  p a i n t s ,  and tapes s h a l l  be app l i ed  

t o  'a s u b s t r a t e  material a c t u a l l y  uscd i n  t h c  s p a c e c r a f t  wlieiievcr poss ib l e .  

The coat ings  s h a l l  be  appl ied  i n  a th ickness  equiva len t  t o  normal p r a c t i c c  

of use and cured i n  accordance wi th  p re sc r ibed  manufacturing p r a c t i c e s .  

t h e  s u b s t r a t e  material used i n  the  s p a c e c r a f t  is not  a v a i l a b i e ,  t he  coa t ings  

s h a l l  b e  appl ied  t o  a 2.5 x 1 2  x 0.003 inch  aluminum f o i l  panel ,  

If 

d. Mater ia l s  and components which w i l l  t e  app l i ed  i n  an i r r e g u l a r  

s i z e  or  shape s h a l l  be  t e s t e d  i n  the  "as-used" conf igura t ion .  

b e  a t t ached  t o  tlic sample holder  by f i b e r g l a s s  or  metal  threads.  

They s h a l l  

e .  Flu ids  and greases  s h a l l  be  app l i ed  t o  a s u i t a b l e  non-combustible 

s u b s t r a t e  such a s  5-mil t h i c k  f i .berglass  c l o t h .  

allowed t o  soak i n  t h e  f l u i d  f o r  a per iod  of 30 minutes. 

app l i ed  t o  the s u b s t r a t e  i n  a th ickness  o f  10 m i l s .  

The s u b s t r a t e  shall b e  

Greases s h a l l  be  

6.5  PRETEST PROCEDURE 

a. 
b. 

Verify that a l l  test  equipment is  i n  cu r ren t  c a l i b r a t i o n .  

Witness thermocouple se tup  and checkout and movie camera s e t u p  

i f  used. 

c. Verify gas c e r t i f i c a t i o n .  

d. Prepare t h r e e  samples 

e. I f  i r r e g u l a r l y  shaped samples  are t e s t e d ,  desc r ibe  the  shapes.  

f .  Visua l ly  i n s p e c t  each sample. (There s h a l l  b e  no c u t s ,  abras ions ,  

or other f laws ,) 

g. Clean samples by brushing o r  by flowing an i n e r t  gas over  the 

s u r f a c e  t o  remove loose d i r t  o r  contaminants. 

. h. Weigh t h e  samples and record  t h e  weight.  

i. Record the  volume of t he  tes t  chamber i n  liters. 

3 .  Verify t h a t  t h e  t e s t  chamber has  a volume of a t  least 98 liters 
and is s u f f i c i e n t  t o  a s s u r e  complete combustion of t h e  sample under test. 

k. 
1. 
m. 

Mount t h e  sample i n  the sample holder .  

P o s i t i o n  the  sample holder  w i t h i n  t h e  chamber. 

P l ace  t h e  i g n i t e r  h o r i z o n t a l l y  i n  con tac t  w i t h  t he  sample and 

p a r a l l e l  to  its two inch  width a t  the  top. 

25 



6.6 TEST PROCEDURE 

a,  

b. 

Evacuate t h e  chamber t o  less then 0.1 p s i a .  

I s o l a t e  t he  chamber and hold t h e  p re s su re  f o r  f i v e  minutes. 

Tes t ing  may not  begin u n t i l  a l l  l eaks  a r e  cor rec ted .  

i f  an i n c r e a s e  i n  p res su re  of more than 0 . 1  p s i a  occurs  during the 5 minute. 

monitor per iod .  

A l e a k  is ind ica t ed  

c. P res su r i ze  the  chamber t o  the  t es t  p re s su re  wi th  designated gas 

o r  gas mixture.  

d. Af t e r  the  chamber has s t a b i l i z e d  a t  the  t es t  p re s su re ,  soak the 

samples  f o r  t h r e e  t o  t en  minutes. 

e. Verify t h a t  t he  chamber p re s su re  is the  test p res su re  and i s o l a t e  

t h e  chamber. 

f .  S t a r t  the app l i cab le  instruments .  

g. 

h. Note combustion c h a r a c t e r i s t i c s  (na ture  and c o l o r  of  flame, 

hpp ly , cu r ren t  t o  i g n i t i o n  wire u n t i l  the i g n i t e r  i g n i t e s .  

s o o t ,  and r e s idue ,  and o t h e r  p e r t i n e n t  observa t ions) ,  

i. Return the  chamber t o  t h e  normal s ta te .  

REPORTING - The fol lowing types of information s h a l l  b e  repor ted :  6.7 

a. 

b. Vendor des igna t ion  and vendor,  

c ,  

d. Combustion c h a r a c t e r i s t i c s .  

e. Dispos i t ion  o r  s t a tus ,  dimension and s i z e  of  sample material, 

Name and p o s i t i v e  i d e n t i f i c a t i o n  of material. 

Propagation rate i n  inches p e r  second. 

p a r t i c u l a r l y  thickness .  

f .  T e s t  p ressure  and test atmosphere. , 

g. 
h. Date of test. 

i. T e s t  number. 

j .  

k. Name and s i g n a t u r e  of test coord ina tor .  

1. Thickness. 

m. S u b s t r a t e  ma te r i a l .  

Neme and number of tes t  procedure.  

I d e n t i t y  of t h e  t e s t i n g  agency. 
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7.0 TEST NO. 3 - FLASH AND FIRE roxw TESTS 

7 . 1  
c h a r a c t c r i s t i c s  of nonmetal l ic  m a t e r i a l s  s e l e c t e d  f o r  a p p l i c a t i o n  i n  and 

around manned spacec ra f t .  ' 

7.2 
gas mixture  condi t ions  f o r  the p e r t i n e n t  materials category s h a l l  be desig-  

na ted  by t h e  requirements f o r  each program. 

PURPOSE - This test  is designcd t o  eva lua te  t h e  spark  i g n i t i o n  

TEST CONDITIOSS - PICSSURE AXD ATFiOSPIIERE - The test p r e s s u r e  and 

7.3 . DEFINITIONS 

a. Flash Poin t  .- The f l a s h  p o i n t  i s  the  lowest temperature  a t  which 

a material w i l l  g ive  o f f ,  a t  o r  near  i ts s u r f a c e ,  flammable vaporcs)  which, 

when mixed w i t h  t h e  test atmosphere and exposed t o  an i g n i t i o n  source  w i l l  

p rovide  a non-self-sustaining f l a s h  o r  flame. 

b. F i r e  Poin t  - The f i r e  p o i n t  is the lowest temperature a t  which t h e  

m$xture of vapors from t h e  s u r f a c e  of a material and t h e  test atmosphere 

cont inue  t o  burn a f t e r  i g n i t i o n .  

whether continuous o r  i n t e r m i t t e n t ,  shal l  b e  considered equ iva len t  t o  flaming 

combustion, 

A s e l f - s u s t a i n i n g ,  se l f -propagat ing  flame 

7.4 
recorded. 

SELECTION GUIDELINES - Flash  a n d ' f i r e  p o i n t s  s h a l l  be  measured and 

7.5 TEST EQUIPMENT 

a. T e s t  Chamber 

(1) Construct ion , 

(a) The test chamber s h a l l  be  s u i t a b l y  cons t ruc t ed  t o  i n s u r e  

s a f e  ope ra t ion .  

Included.  

o p e r a t o r  i n j u r y  i n  t h e  even t  of exp los ive  rup tu re .  

A window or  viewing Dort f o r  visual  obse rva t ions  sha l l  be 

The chamber is t o  be  f u l l y  p r o t e c t e d  a g a i n s t  t h e  p o s s i b i l i t y  of 

&) Organic m a t c r i a l  used i n  t h e  cons t ruc t ion  of t h e  chamber, 

such as gaske t s  and seals, s!iall be of types  which c o n t r i b u t e  l i t t le or no 

ou tgass ing  products  t o  the chamber o r  which can b e  preoutgassed by vacuum 

c y c l i n g  t o  a minimal' amount of i d e n t i f i a b l e  vapor: i.e., less than 10 ppm 

based on t h e  chamber volume. 
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(c) The chamber volume s h a l l  be  l a r g e  enough t o  

accommodate a sample of s i z e  s p e c i f i c d  i n  Paragraph 7.6. 

(2) T e s t  System Assembly - Figure 2 i s  a func t iona l  diagram 

of the f l a s h  and f i r e  test system. 

(3) T e s t  Chamber and Specimen Cup Asscnibly 1 Pre fe rab ly  t h e  
test chamber and specimen cup assembly s h a l l  be  cons t ruc ted  according t o  

the  s p e c i f i c a t i o n s  of NASA/WSTF drawing No, 251-10234-2. Other designs which 

produce comparable r e s u 1 . t ~  may be used. 

(4) Tempcrature 'Control Unit - The specimen cup s h a l l  be hea ted  + a t  25 - 5OF. p e r  minute. NASA/WSTF drawing No. 252-10235 s p e c i f i e s  a c o n t r o l  

u n i t  that  may be  used to  perform t h i s  funct ion.  

(5) Spark I g n i t i o n  Equipment 

(a) Spark needles  s h a l l  b e  made of tungsten shaped t o  a 

0,004 inch  rad ius  po in t .  

(b) Spark energy s h a l l  be suppl ied  t o  the  e l ec t rodes  us ing  

the h igh  vol tage  spark genera tor  c i r c u i t  descr ibed i n  NASA/WSTF drawing 

No. 222-10167. 

s p a r k  du ra t ion  of 2-1 mi l l i seconds .  

o f  cor ros ion  r e s i s t a n t  steel tubing of s u i t a b l e  s i z e  i n s i d e  the  test chamber. 

The test gas s h a l l  be  brought i n t o  the  chamber through t h i s  tube and exhausted 

d i r e c t l y  from t h e  chamber by the  same type o r  any s a f e  and e f f i c i e n t  equipment. 

+ The average spark  energy s h a l l  be 50 - 20 m i l l i j o u l e s  w i t h  a 
+ 

(6) Gas Systems - The gas mixture de l ive ry  system s h a l l  c o n s i s t  

(7) Flash and F i r e  senso r  Unit  - Flash and f i r e  events  s h a l l  be  

determined using a senso r  u n i t  cons t ruc ted  as s p e c i f i e d  i n  the  NASA/WSTF 

drawing No. 252-10298. 

7.6 TEST SPECIBEN PREPARATION 

a. The des i r ed  test specimen weight is 0.500 grams. I f  t h i s  specimen ' 

weight  cannot be  r e a l i z e d  wi th in  t h e  adjustment l i m i t a t i o n  of t h e  sample c u t  

assembly, then decrease the sample  weight to 0.400 grams (or 0.300 grams, etc.). 

b. Bulk materials, f i lms ,  f a b r i c s ,  and foams s h a l l  b e  cu t  t o  a c y l i n d r i -  

cal shape (0.G" diameter) and of s u f f i c i e n t  he igh t  t o  make up a specimen wcight  

of 0.500 - ,005 grams. 

weight . 
+ The c u t  specimens may b e  s tacked  to make up the requi red  
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c. L?-quids, powders, l u b r i c a n t s ,  g reases ,  o r  sma l l  s o l i d  items 

s h a l l  be  poured o r  o t h c m i s e  t r a n s f e r r e d  i n t o  the  cup t o  make up a 0.500 + 
,005 gram t e s t  specimen. 

- 

d.  E l e c t r i c a l  wire i n s u l a t i o n  s h a l l  be  s t r i p p e d  from t h e  wire, + c u t  to 1 / 4 "  l engths ,  and placed i n  the  cup t o  make up a 0.500 - .005 gram 

tes t  specimen. 

e. Pa in t s  coa t ings ,  epoxies,  and o t h e r  such ma te r i a l s  t h a t  r equ i r e  

cur ing  be fo re  t e s t i n g  a r e  t o  b e  appI.ied t o  Tcflon i n  t h c  'Inorma1 usage" 

th ickness  and then cured,  s t r ipped  from the  Teflon and then c u t  t o  the  tcst 

conf igu ra t i cn  ( i .e. ,  d i s k s ) .  

specimen cup t o  provide t h e  required sample weight. 

The m a t e r i a l  s h a l l  then b e  s tacked  i n  the  

f ,  Materials not  s u i t e d  t o  t e s t i n g  i n  the  forms descr ibed above 

s h a l l  b e  t e s t e d  i n  t h c  most f e a s i b l e  manner. 
I- weight sha l l .  no t  exceed 0.500 - ,005 grams and the  d i s t ance  between the  

specimen s u r f a c e  and the  e l ec t rodes  s h a l l  be  maintained t o  0.750 - 0.025 i nches .  

I n  any event ,  t h e  tes t  specimen 

I- 

g. The specimens s h a l l  be  cleaned by blowing w i t h  dry n i t rogen  o r  

oxygen. 

7.7 TEST PROCEDURE 

a. 
fol lowing : 

Note t h a t  the m a t e r i a l  has been i d e n t i f i e d  through one of the 

cl) Manufacturer's c e r t i f i c a t i o n  

(2) NASA c e r t i f i c a t i o n  

(3) Contractor  c e r t i f i c a t i o n  

The t e s t  chamber s h a l l  be thoroughly c,aaned be fo re  each test. b. 
Black l i g h t  may be used t o  d e t e c t  the presence of res idue .  + c. 

paragraph 7i5.a.31. 

d. 

e. 

Place  0.500 - .005 grams of the test specimen i n t o  the  cup (see 

Place  the cup i n  the cup assembly. 

Insert the  spa rk  e l ec t rodes  and a d j u s t  the spark gap t o  0.125 

+ - 0.025 inches.  

f .  Adjust t h e  specimen cup assembly so that the d i s t a n c e  between t h c  

specimen s u r f a c e  and the  spa rk  gap is  0.750 -t- - 0.025 inches.  

S e a l  the  tcst chamber and evacuate  t o  a t  least  0.1 p s i a .  g. NOTE: 

(i pres su re  rise g r e a t e r  than 0.1 p s i a  i n  5 minutes i n d i c a t e s  a l e a k  t h a t  mus t  

be cor rec t ed  p r i o r  t o  proceeding wi th  the  tcst .  
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h. P res su r i ze  the  chamber t o  tlie des i r ed  t e s t  atmosphcrc and 

p res su re  (Section 7.2) , 

i. Allow tlic spark  to  discharge ac ross  thc c l cc t rodes  f o r  a 
t o t a l  of 20 times p r i o r  t o  thermal programming. 

spark  uniformity.  

j. 

This s t e p  w i l l  e s t a b l i s h  

+ lIeat the specimen a t  t h e  r a t e  of 25" - 5°F. p e r  minute. A 
s i n g l e  spark  s h a l l  b e  discliarged a t  l e a s t  once f o r  each 4" + - 1°F. tempera- 

t u r e  rlse. 

k. Record f l a s h  and f i r e  po in t s  as de tec ted  e l e c t r o n i c a l l y  (See 

Sec t ion  7.8);  record f l a s h  and f i r e  p o i n t s ,  i f  v i s u a l l y  de tec ted .  

1. Test ing  f o r  f l a s h  and f i re  p o i n t s  s h a l l  be stopped when t h e  

maximum test  tempcrature of 600°F. has been reached. 

m. Depressurize and cool  the  chamber t o  ambient temperature.  

n. Thoroughly c lean  the  sample cups and i n t e r i o r  of t he  chamber. 

. 0 .  Repeat s t e p s  7.7.b through 7.8.n u n t i l  t h r e e  tests have been 

conducted. 

7 .'8 

test system descr ibcd i n  Sec t ion  7.5 is  t h a t  s e n s i t i v e  ins t rumenta t ion  and 

v i s u a l  observat ion are both used t o  monitor f l a s h  occurrences w i t h i n  t h e  

chamber. 

as t h e  "halo". 

and d i f f e r e n t i a t e s  between the  "halo1' effect and a t r u e  f l a s h  po in t .  

is accomplished by means of an osc i l l o scope ,  operated i n  the  s t o r a g e  mode so 

t h a t  t he  spark  output  can be analyzed and r e t a ined  on t h e  scope ' s  d i s p l a y  

console  a f t e r  i t s  occurrence.  

o sc i l l o scope  a r e  presented i n  Figure 3. 

t e r i z e d  as shown i n  3a. 

t e s t e d ,  t he  amplitude of t h e  b a s i c  spark  output  gene ra l ly  inc reases  by sonic 

small increment wi th  each spark  a f t e r  a c e r t a i n  temperature i s  reached (Figures  

3b and 3c). 

placement (hor izonta l )  axis is  v e r t u a l l y  cons t an t ;  only the  energy ampli tude 

i n c r e a s e s .  

ELECTROYIC DETECTION OF FLASH AXD FIRE - A major 'advantage of t h e  

Some ina te r ia l s  e x h i b i t  an apparent  f l a s h  which has  been def ined  

The system descr ibed i n  Sec t ion  7.5 records t h i s  "halo" e f f e c t  

This  

Typical  spark  energy outputs  observed on tlie 

The b a s i c  spark  output  is charac-  

When a material t h a t  e x h i b i t s  the  "halo" i s  be ing  

During a per iod wllen tile ''halo1' is bsii ig observed, t he  t i m e  d i s -  

The "halo" does not  propagate  as does an a c t u a l  f l a s h ,  The "halo" 

appears  l i k e  an ion ized  gas t h a t  adds energy t o  the  spa rk  only f o r  t h e  du ra t ion  

of t h e  spark.  

the spark  time; hence, an i i icrcase i n  t h e  t i m e  displacement w i l l  be observed. 

A n  actual f l a sh  se l f -propagates  f o r  a t i m e  pe r iod  loiigar than 
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t t ' *  

R f i i s  i d  i i%lustrdted i n  Figures 3d and 30. 
.iI'stlcs: as i l l u s t r a t e d  i n  3d and 3e are very  d i f f i c u l t  t o  v i s u a l l y  d i f f e r -  

I f a t e r i a l s  e x h i b i t i n g  charac te r -  

f Jent ix th .  *from the' "halo"; however, the ins t rumenta t ion  p r e s e n t a t i o n  clearly 
t.iL.&iccates t h e  occurrencf of a f l a s h .  

8 of  fl'ashcs t h a t  can e a s i l y  b e  v i s u a l l y  d is t inguished .  

Figures  312 and 31: i l l u s t r a t e  t he  shape 

A sus t a ined  f l a s h  of 

long du ra t ion  shal l  be considered as the  f i r e  po in t .  (Sec t ion  7.3.b). 

REPORT - The da ta  s h a l l  be  repor ted  on a s u i t a b l e  form which shal l  
i- 

7.9 

con ta in  the fol lowing information:  

a. Flash po in t  temperature OF. 

i ?  . b. F i r e  po in t  temperature OF. 

t \ ,  .. C .  The r epor t  s h a l l  i nc lude  the fol lowing information:  
l a '  

(1) 
(2) Vendor des igna t ion  and vendor. 

Name and p o s i t i v e  i d e n t i f i c a t i o n  of the material 
; ,  1 

I 
' (3) Dimensions and s i z e  of sample material. 

P I . , . .  . , (4) Test p res su re  and atmosphere. 

( 5 )  Iiaximum test temperature.  

(6) 

I ; a ' ,  1 ' 

Observations (temperature of observed "halo", sample 

' d i sco lo ra t ion ,  etc.) . 
r .  * I  

(7) 
(8) Date of test. 

( 9 )  I d e n t i t y  of the test agency. 

Name and number of test procedure. 

t .1: 1 

1 .  L 

t t t t .  

, a 8,*? , 

(10) Name and s i g n a t u r e  of test  coord ina tor .  

TEST NO. 4 *- ELECTRICAL WIRE INSULATION AXD ACCESSORY FLfiDlABILITY 

8.1 I PURPOSE - This tas t  is  designed to  screen  flammable wire i n s u l a t i o n  

illand electrical  accessory materials which may be  used i n  mnned s p a c e c r a f t  

viand $pakecraf t  t e s t  f a c i l i t i e s .  

(izbundle s l e w i n g ,  h e a t  sh r inkab le  tubing,  s o l d e r  sleeves, bundle ties, cab le  

..!&amps and i d e n t i f i c a t i o n  tags .  

Electrical accessory m a t e r i a l  c o n s i s t  of wire 

8.2 

gas mixture  condi t ions  f o r  t h e  p e r t i n e n t  materials ca tegory  s h a l l  be de- 

afgmted by t he  requirements f o r  each program. 

TEST COSDITIONS - PRESSURES AiiD ATYOSPHERE - The test  p re s su re  and 
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CRITERIA 077 ACCI'PTAI3ILITY - E l c c t r i c a l  wire i n s u l a t i o n  and - I 8 . 3  
accessories dctcmiined non-conibust.lble i n  the  t e s t  atmosphere during 

t h e  a p p l i c a t i o n  of c u r r e n t  overloads up t o  thc niclt ing po in t  of t h e  

e l e c t r i c a l  wire and which meet the rcquircmcnts of test  1 s h a l l  b c  

c l a s s i f i e d  as Group I. 

8.4 TEST KQUII??IENT 

a. Test Chander - Test  chamber s h a l l  have s u f f i c i e n t  volume t o  

i n s u r e  complete combustion of the  wire bundle spcciiiien and s h a l l  be  

s u i t a b l y  constructed and pro tec ted  t o  i n s u r e  safe  opera t ion .  

o r  viewing p o r t  f o r  v i s u a l  observat ions s h a l l  be  provided. 

chamber s h a l l  conta in  i n l e t s  f o r  vacuum, air, oxygen, gas mixture and 

A window 

The tes t  

a source  of power f o r  wire overload. 

included and pos i t ioncd  wi th in  t h e  test chamber. 

A hor-tzontal  sample ho lde r  s h a l l  b e  

b .  Pressure  Gauge - The pressure gauge s h a l l  be capable  of 
-t measuring absolu te  p re s su re  wi th  an accuracy of -0 .1  p s i a .  

p re s su re  t ransducer  may b e  used. 

A comparable 

c.  Gas Supply - The test  gases s h a l l  be  cormcrc ia l ly  a v a i l a b l e  

conforming t o  the  appropr i a t e  s p e c i f i c a t i o n .  

f e r r i n g  gas t o  the  t e s t  chamber s h a l l  be provided. 

S u i t a b l e  equipment f o r  t rans-  

d .  Sample Holder - The sample ho lde r  s h a l l  c o n s i s t  of two horizon- 

t a l l y  mounted e l e c t r i c a l  connections,  i , e , ,  knurled b o l t s ,  spaced twelve 

inches  apart .  

the c e n t e r  and ends of the sample wire bundle.  

sha l l  be  connected t o  the i g n i t i o n  power source.  

Three nonflammable cen te r  suppor ts  s h a l l  be  provided t o  suppor t  

The e l e c t r i c a l  terminals  

e. I g n i t i o n  Source - An e x t e r n a l  e l e c t r i c a l  power supply s h a l l  b e  

provided which is  capable  of providing a l a r g e  s teady  cu r ren t  through one 

w i r e  of the sample bundle s o  t h a t  a very high temperature w i l l  be  achieved 

quick ly .  

above t h e  nominal fu s ion  cu r ren t  f o r  t he  gauge wire be ing  t e s t ed .  

The power source m u s t  b e  capable  of supplying a cu r ren t  10 percent  
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Wirc Cauge Nq. 

28 

26 

24 

22 

20 

18 
16 

14 
12  

10 

I n i t i a l  T e s t  --- Currcnt (h?n’S)l 

l o  
15 
20 

25 

40 

60 

100 

140 

205 

230 

Nominal. Fusion Currc.n t -- (AHPS) 

15 
20 

30 
40 

60 
80 

120 

160 

225 

300 

8.5 SAMPLE PREPARATION 

a. Wire I n s u l a t i o n  Samples 

Cl) I n s u l a t e d  wire samples s h a l l  b e  f r e e  of cuts, ab ras ions ,  

or o t h e r  flaws as determined by c l o s e  v i s u a l  i n spec t ion .  

A tes t  bundle of seven i n s u l a t e d  wires, s i x  of which are (2) 
twelve inches  in l e n g t h  and t h e  seventh  wire t h i r t e e n  inches  i n  l e n g t h ,  s h a l l  

b e  t i g h t l y  bound toge ther  using Bently-Harris STFE-30 o r  equ iva len t  l a c i n g  

t a p e  i n  fou r  p laces  t h r e e  inches a p a r t .  

b e  pos i t i oned  on t h e  e x t e r i o r  of t h e  bundle i n  i n t i m a t e  con tac t  w i t h  ad jacen t  

wires and s h a l l  be  s t r i p p e d  of one h a l f  inch  of i n s u l a t i o n  on each end. 

crimp spade  lug t e rmina l  s h a l l  be used a t  each end t o  t e rmina te  t h e  overloaded 

wire and provide a h e a t  s ink .  

o t h e r  and one end of t h e  bundle s h a l l  be tw i s t ed  180’ r e l a t i v e  t o  t h e  o the r .  

Electrical harnesses  and accesso r i e s  as used i n  a c t u a l  a p p l i c a t i o n s ,  i n c i u d i n g  

connectors,may b e  used i n  l i e u  of t h e  above conf igu ra t ion .  The mating connec- 

t o r  w i t h  e l e c t r i c a l  w i r ing  t o  power e l e c t r o d e s  m u s t  be e i t h e r  ceramic i n s u l a t e d  

wire o r  b a r e  copper wire of lower gauge number than t h a t  used i n  t h e  t es t  
bundle. 

The t h i r t e e n  inch  l e n g t h  of wire shall 

A 

The wires s h a l l  be l a i d  up p a r a l l e l  t o  each 

b. Electrical Wire Accessories  

(1) Accessory specimens s h a l l  be free of cuts, abrBSiQnS or 
o t h e r  f l a w  as determined by c l o s e  v i s u a l  i n spec t ion .  
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(2) Accessory spectmcns s h a l l  bc i n s t a l l e d  over  o r  ad jacent  

t o  w i r e  bundlcs ,  prepared per porngraph 8.5, i n  the nianner in which they 

are intendcd t o  be i n s t a l l e d  i n  the s p a c e c r a f t ,  

8.6 PRETEST PROCEDURE 

a. Verify t h a t  a l l  test equipment is i n  cu r ren t  c a l i b r a t i o n .  

b. Verify gas c e r t i f i c a t i o n .  

c. Note t h a t  t he  material has  been i d e n t i f i e d  through one of t he  

items below: 

(1) l ianufac turer ' s  c e r t i f i c a t i o n  

(2) NASA C e r t i f i c a t i o n  

(3) Contractor  c e r t i f i c a t i o n  

d .  Visua l ly  in spec t  each sample. (There sha l l  b e  no c u t s ,  abras ions ,  

o r  other f laws.  1 
e. 

f. Prepare wire accessor ies  pe r  paragraph 8,5b. Document instal la-  
Prepare t h r e e  samples per paragraph 8.5a. 

t ion conf igura t ion  d e t a i l s .  

e. Record wire gauge number. 

h. Record power supply cu r ren t  c a p a b i l i t y  i n  amps. Power supply 

must meet the  requirement of paragraph 8.4e f o r  the gauge w i r e  being t e s t ed .  

i. Record th ickness  of wire i n s u l a t i o n  i n  m i l s .  

j. 
k. 

Record volume of chamber i n  liters. 

The sample bundle s h a l l  be mounted i n  the  h o r i z o n t a l  sample holder  

and pos i t ioned  wi th in  the  t e s t  chamber by f a s t e n i n g  one end of t h e  s t r i p p e d  

w i r e  t o  each of t he  e l e c t r i c a l  connection pos ts .  The sample bundle s h a l l  

be supported i n  the  middle by a cen te r  suppor t ,  cons t ruc ted  w i t h  

material, 

8.7 TEST PROCEDURE 

a. 

b. Allow tlie chamber t o  s t and  f o r  5 minutes. A l e a k  i s  

Evacuate t h e  chamber t o  0.1 p s i a  or  less. 

a non- f laiiimab l e  

i n d i c a t e d  

if a n  inc rease  i n  tlie test chamber of g r e a t e r  than 0.1 psia is observed a t  

the end of t h a t  time. I f  a l eak  occurs ,  t he  chamber w i l l  be brought t o  

atmospheric pressure, l eak  cor rec ted ,  and s t e p s  8.7a and 8.76 repeated.  

Repressur ize  t h e  chamber t o  test pressure  wi th  the tes t  gas ,  
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C. Af te r  the  chamber has s t a b i l i z e d  a t  t e s t  p re s su re  soak t he  

specimen f o r  a t  l e a s t  3 minutes. Record soak t i m e .  

d. Verify chamber pressure  is test  p re s su re  and i s o l a t e  t he  
, chamber. I I l 

e. Apply a c u r r e n t  p e r  i n i t i a l  t e s t  c u r r e n t  of 'paragraph 8.421 

t o  t h e  wire .  

be increased  i n  5 amp s t e p s  a t  one minute i n t e r v a l s  u n t i l  the  wire f a i l s  

or  i g n i t i o n  occurs.  I f  t h e  wi re  f a i l s ,  the  vol tage  s h a l l  remain app l i ed  

t o  the overloeded w i r e  u n t i l  i t  is p o s i t i v e l y  e s t a b l i s h e d  t h a t  c u r r e n t  

does not  flow by br idging  the  gap t o  ad jacen t  conductors.  

I f  i g n i t i o n  i s  not  obtained i n  one minute,  t he  cu r ren t  s h a l l  

f .  Record c u r r e n t  l e v e l  a t  which i g n i t i o n  occurred o r  t h e  wire 
f a i l e d .  

i g n i t i o n  source.  

8.8 

Record i f  combustion was sus t a ined  o r  h a l t e d  upon removal of 

REPORTING - The following da ta  s h a l l  be repor ted :  

a. 
b. 
C .  

d. 

e. 
f .  

g. 

h. 

i. 

Name and i d e n t i f i c a t i o n  of material. 
Vendor designa t i o n  and vendor. 

R e s u l t s  of test. 

3.1 Cciiiiustfon c h a r a c t e r i s t i c s  and phenomena - se l f -ex t inguish ing  

or burned. 

3.2 Current l e v e l  a t  end of test. 

3.3 Test p re s su re  and test  atmosphere. 

Name and number of t e s t  procedure. 

Date of test. 

T e s t  number. 

I d e n t i t y  of t h e  t e s t i n g  agency. 

Name and s i g n a t u r e  of test coord ina tor .  

Configurat ion.  

9.0 TEST NO. 5 - ELECTRICAL CO:??lNECTOR POTTING FT,.UQlABILITY TEST 

9 . 1  

s p a c e c r a f t  p o t t i n g  compounds i n  a s p e c i f i c  gas atmosphere environment. 

PURPOSE - This tes t  evaluates the f lammabil i ty  c h a r a c t e r i s t i c s  of 
It 

is designed t o  s imula te  a s h o r t  c i r c u i t  or  d i e l e c t r i c  breakdown on c u r r e n t  

c a r r y i n g  wires, or connector con tac t s  w i th in  the  p o t t i n g  used t o  environmen- 

t a l l y  seal electrical connectors.  
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9.2 
and gas mixture condi t ions  f o r  the p e r t i n e n t  materials category s h a l l  b e  

designated by the  requirements f o r  each program. 

TEST C O R D I T I O N I  - Pressures  and Atmosphere - The t e s t  pressure 

9 . 3  
determined non-comhus t i b l e  w h e n  exposed t o  an energized i g n i t i o n  source i n  

t h e  test environment at the  maximum use pressure s h a l l  be c l a s s i f i c d  as 

Group I. 

CRITERIA OF ACCEPThIjIXITY - Connector p o t t i n g ,  and coa t ing  compounds 

9.4 TEST muIrmwr 

a. Test Chambcr - Test chamber s h a l l  have s u f f i c i e n t  volume t o  

i n s u r e  complete combustion of the p o t t i n g  compound specimen and s h a l l  be  

s u i t a b l y  cons t ruc ted  and pro tec ted  t o  i n s u r e  s a f e  opera t ion .  

viewing p o r t  f o r  v i s u a l  observat ions s h a l l  be provided. 

s h a l l  conta in  i n l e t s  f o r  vacuum, source of power f o r  wire overload,  a i r ,  

oxygen and gas mixture.  

central  connector mount s h a l l  be included and pos i t ioned  wi th in  the test 

chamber. 

A window o r  

A t e s t  chamber 

A h o r i z o n t a l  and v e r t i c a l  sample holder  and a 

See Figure 4 and 4a. 

b .  Pressure Gauge - The pressure gauge shal l  be  capable of measuring ' 

-t 
abso lu te  pressure wi th  an  accuracy of - 0.1 psia.  

c. Cas Supply - The gas s h a l l  be commercially a v a i l a b l e  conforming 

t o  appropr i a t e  s p e c i f i c a t i o n s ,  

d .  Sample Molder and Connector Mount - The sample holder  shal l  c o n s i s t  

of two hor i zon ta l ly  mounted e l e c t r i c a l  connections (bol t  with knurled nu t s )  

spaced 12 inches apa r t .  The e l e c t r i c a l  t e rmina ls  s h a l l  be connected t o  the  

i g n i t i o n  power source.  

d r i l l e d  t o  rece ive  a h o r i z o n t a l  Bendix PT07 Jam Nut Receptacle  o r  equiva len t  

shall  b e  provided. 

e. 

A c e n t r a l  connector c o n s i s t i n g  of a v e r t i c a 1 , p a n e l  

I g n i t i o n  Source - An e x t e r n a l  power supply s h a l l  be Drovided which 

is capable  of providing a l a r g e  s teady DC cu r ren t  so t h a t  a very h igh  tempera- 

ture  w i l l  b e  achieved quickly.  

100 amperes of cu r ren t  through t h e  AIJG 18 overloaded conductor. 

The power source  mus t  b e  capable  of supplying 

9 .5  SAPPLE PKEPAR~TION - 
a. Prepare three samples f o r  each candida te  p o t t i n g  compound p e r  

paragraphs 9.6b through 9.6k below. 
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NOTE: Elec t r ica l  hsrnesscs  and accesso r i e s  as used i n  a c t u a l  

a p p l i c a t i o n s  inc luding  connectors may be used i n  l i e u  of t h e  hardware 

c a l l e d  ou t  below. 

b .  Note t h a t  t he  material h a s  been i - d e n h f i e d  through one of 

A d i r e c t  s h o r t  must 6e b u i l t  i n t o  t h i s  system. 

t h e  items below: 

(1) Manufacturer 's  c e r t i f i c a t i o n .  

(2) NASA c e r t i f i c a t i o n  

(3) Contrac tor  c e r t i f i c a t i o n  

A s i x  inch  l e n g t h  of AUG 18 whi t e  Teflon i n s u l a t e d  wire (NIL- C .  

IJ-16878, Type E ,  o r  MIL-!d-22759, Type FlS21985J s h a l l  be  prepared as follows: 

(1) Form a "U" bend i n  t h e  middle of the wire and e tch the 

c e n t e r  4 incb p e r  PiSC S p e c i f i c a t i o n  4-3. 

(2) 
(31 

S t r i p  one q u a r t e r  inch  i n s u l a t i o n  from each end. 

Cut t h e  wire i n  half such  that: two inches of e tched  in su la -  

t i o n  remain on t h e  unstr ipped end of each t h r e e  i n c h  l eng th ,  

d. Obtain two 6" l engths  of AWG 12 whi te  TFE Tefl.011 i n s u l a t e d  wire. 

S t r i p  1/2" of i n s u l a t i o n  from one end of each wi.re, 1/4" from t h e  o t h e r  end. 

e .  Crimp the  1/4" exposed A!G 12,  6" wire t o  the 1J4" exposed 

AVG 18, 6" wire using a s tandard  copper b a r r e l  crimp sleeye. 

second w i r e .  

Repeat for  the 

f .  S l i d e  a 1" leng th  of FEP Tef lon  h e a t  sh r inkab le  s l e e v i n g  over  

each barrel  c r i m p ;  s h r i n k  using a h o t  a i r  gun. 

g. Obtain a Bendix Pygmy PTOGCP-18-11P S t r a i g h t  Plug o r  equ iva len t .  

S t r i p  1/4" from the end of each wire p r q a r e d  pe r  9.6. 

c o n t a c t  K and the  second wire t o  ad jacen t  con tac t  L. 

Crimp one w i r e  t o  

h. Cr imp  n ine  (9) e tched v h i t e  AIJG 18 Teflon i n s u l a t e d  wires, 

each 6" long,  i n  t h e  remaining con tac t s .  

i. Place  the  p o t t i n g  boot on t h e  connector  and f i l l  w i th  the  candida te  
Insu re  that  t h e  p o t t i n g  p o t t i n g  compound, p e r  t h e  manufacturer ' s  i n s t r u c t i o n s .  

compound is  wi th in  recommended s h e l f  l i f e .  

e x a c t l y  as they would b e  i n  f l i g h t  hardware, i nc lud ing  c leaning  and priming 

of connector  rear i n s e r t  f o r  bondab i l i t y ,  degassing p o t t i n g  conipound, proper  

humidity c o n t r o l ,  etc. 

I n s u r e  t h a t  a l l  s t e p s  are  fol lowed 
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j .  Cure p e r  appl.ical>le u s e r l s  proccdurc of manufacturer’s 

recommended timc/tcmpcrnture f o r  optimum p r o p e r t i e s ,  

k. Remove p o t t i n g  boot.  

9.6 CENTRAL COhY4ECTOR PREPARATION 

a. Prepare t h r e e  Cen t ra l  Coniiectors p e r  paragraphs 9.7b through 

Obtain a Bcndix Pygmy PTO7CP-18-11S Jan1 N i t  Receptacle  or  
9 .7e below. 

b .  
equ iva len t .  

K and contac t  L. 

Crimp a s h o r t  A!!JG 16 Teflon in su la t ed  jumper between con tac t  

C. P lace  the  p o t t i n g  boot on t h e  connector  and f i l l  w i t h  t h e  

compound t o  b e  t e s t ed .  

d. Cure pe r  manufacturer’s i n s t r u c t i o n .  
e. Remove p o t t i n g  boot.  I 

9.7 TEST PROCEDURE - The procedure s h a l l  be  c a r r i e d  o u t  as follows: 

a, The sample prepared pe r  paragraph 9.6 S h a l l  b e  mounted i n  the 
sample holder  by locking rhe’PT06CP plug t o  t h e  PTO7CP r e c e p t a c l e  which 

has been placed i n  the  v e r t i c a l  panel  provided for i t ,  and fas tened  w i t h  a 

threaded locknut.  The s t r i p p e d  ends of t h e  lengths, of wire crimped i n t o  

the plug s h a l l  be fas tened  t o  the  c u r r e n t  supply t e imina l s  of t h e  sample 

holder .  

I 

b. The test chamber shal l  be  evacuated to  a p res su re  of 0 .1  p s i a  

o r  less and repressur ized  t o  the  test p res su re  with the  test atmosphere. 

Allow the chamber to  s t and  for one minute. 

in test chamber pressure  of 0 .1  ps i a  is observed dur ing  t h e  5 minute  per iod  

a f t e r  the vacuum pump is c losed  off from the  system. 

brought  t o  atmospheric pressure  and t h e  l eak  co r rec t ed  be fo re  any a d d i t i o n a l  

tests are c a r r i e d  out .  Repeat t he  above procedure. Verify atmospheric coni- 

p o s i t i o n  by s u i t a b l e  a n a l y t i c a l  methods. 

A l eak  is  ind ica t ed  if an  i n c r c a s e  

The system s h a l l  be 

c.  A f t e r  the  test chamber has been s t a b i l i z e d  a t  the  test. p re s su re ,  

soak the specimens t h r e e  t o  ten minutes. 

the wire. 

Apply a cu r ren t  of 55 amperes to 

I f  i g n i t i o n  o r  considerable  degradat ion is no.t obtained i n  one 

minute, t he  cu r ren t  s h a l l  be increased by 5 amperes ( i . e . ,  0..   om 55 t o  60 and 

60 to  6 5 ,  etc.) u n t i l  such tiiiic as t h e  wire f a i l s  01: i g n i t i o n  occurs .  

. 
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If t h c  wire f a i l s ,  vo l t age  shal.1 remain app l i ed  t o  the opcn wire f o r  1 

minute t o  e s t a b l i s h  t h a t  cu r ren t  docs not  flow by br idg ing  tlic gap t o  

a d j a c e n t  conductors.  

d. Three sarnplcs of each p o t t i n g  compound s h a l l  tc t e s t e d .  The 

f a i l u r e  of any o m  sample t o  meet the c r i t e r i a  of  parag'rnph 9.4 shnl.1 b e  

cause  f o r  r e j e c t i o n  of t h a t  compound. 

9.8 
materials s h a l l  b e  repor ted  on a form. 

coiisis t of : 

REPORTIMC - The t e s t  da t a  and p e r t i n e n t  iiif ormation concerning t h e  
Fiinimum information contained vi11 

a. 

b .  
C. 

d. 

e. 

occurs .  

f .  

Name and p o s i t i v e  i d e n t i f i c a t i o n  of the material 

Vendor des igna t ion  and vendor. 

Usage, q u a n t i t y ,  and s u r f a c e  area i n  the s p a c e c r a f t ,  

T e s t  pressure and t e s t  atmosphere. 

Resul t s  of each test inc luding  combustion phenomena i f  i g n i t i o n  

Date of test. 

Test number, 

I d e n t i f y  of ~ I L C  t e s t i n g  agency. 

Names and s i g n a t u r e  of T e s t  Coordinator.  

I 

j. Configurat ion 

10.0 TEST NO. 6 - ODOR TEST 

10.1 PURPOSE - The purpose of this test is to  determine t h e  odor charac- 

terist ics of materials. A mate r i a l  t h a t  f a i l s  t hese  requirements s h a l l  no t  

b e  used. 

10.2 TEST CONDITIONS - Pressures  and Atmosphere - The test p res su re  and gas 

atmosphere condi t ions  f o r  the  p e r t i n e n t  materials category s h a l l  be des igna ted  

by tlie requirements f o r  each  program. 

10.3 ODOR TEST PJ!J!JIRE!EXTS Niu'Ii CKITKERiA 

a. Se lec t ion  of Test Panel. f o r  Odor Evaluat ion - Thc test conductor 

shall e s t a b l i s h  a pool of q u a l i f i e d  personnel.  

C1)I Nembcrs of the pool slid1 b e  male and each member shnl l  be 

capable of de tec t ing  seven b a s i c  odors from the fol lowing so lu t ions :  
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- Prtmnry Odor 

E t h e r e a l  

Comphoraceous 

-- S tnnclatd C o n ~ o m d  _I_ 

1 , 2  - Jicl i lorcthane 
1,8 - c i n e o l e  . .  

Musky li - hydroxypenta- 
I 

decanoic ' a c i d  l a c t o n e  . 

1 - methyl - 1 - e t h y l  - 2 
phenyl propanol - 1 

F l o r a l  

Minty mentlione (dl) 
Pungent formic a c i d  

P u t r i d  Cmethy d isu lphide)  methyl di thiomethanc 1 .ul 

hnounl: Jli lution i n  Wntcr 

0.4 in1 i n  500 m l  

5 u l  i n  500 m l  

1 mg i n  1,000 ml 

0.075 m l  in 500 in1 

2 u l  i n  333 m l  
25 m l  of 90 percent  

solution i n  500 m l  

i n  10,000 m l  

(2) Members of t h e  pool s h a l l  be given t h r e e  odor l e s s  s o l u t i o n s  

a long  w i t h  t h e  seven primary s tandards  f o r  d e t e c t i o n  of odor. 

(3) The s o l u t i o n s  s h a l l  be  f r e s h l y  prepared once a month o r  as 

needed and s t o r e d  i n  c losed  amber b o t t l e s  away from hea t  sources  and d i r e c t  

s u n l i g h t .  

(41 The e s t a b l i s h e d  pool  f o r  odor eva lua t ion  s h a l l  be  requal i . f ied 

every thrcc mmths . 
( 5 )  A pane l  of a t  l e a s t  5 members s h a l l  b e  s e l e c t e d  from t h e  

poo l  f o r  odor eva lua t ions .  

C6) Odor pane l  members s h o u l d . r e c e i v e  a nose and t h r o a t  examina- 

t i o n  by a medical s t a f f  member p r i o r  t o ,  and a f t e r ,  each odor test s e s s i o n .  

C7) Members of t he  pool s h a l l  n o t  p a r t i c i p a t e  on t h e  pane l  i f  t h e i r  

sense of smell is a f f e c t e d  i n  any manner such as r ecen t  smoking, i n g e s t i o n  of 

h igh ly  f lavorcd  foods and exposure t o  pungent vapors. 

(8) A t  least one of t h e  seven b a s i c  odors s h a l l  be p re sen ted  t o  

the panel  members a s  a s t anda rd  f o r  s ens ing  odor p r i o r  t o  eva lua t ion  of odors 

from any sample material, 

( 9 )  Panel members s h a l l  no t  b e  permi t ted  t o  see the m a t e r i a l  o r  

to  know the gas sample be ing  eva lua ted  for  odor,  no r  t o  see t h e  r a t i n g s  of 

t h e  o ther p a n e l i s t s  . 
(10) Odor eva lua t ions  on sample materials sh'all  be perforined tn 

a s u i t a b l e  room a c t i v e l y  v e n t i l a t e d  and f r e e  from extraneous odors. 
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(11) Odor eva lua t ions  - L l i a i r .  t c  perforlned on every neiq b o t t l e  

of oxygcn or gas used f o r  t h e  tests. 

Cl2) Provisioiis s h a l l  be made f o r  f lu sh ing  the face mask of 

r e s i d u a l  odors. 

b.  Odor Evaluat ion - Each panel  member shall  eva lua te  the odor 

of a sample according t o  the fol lowing sca l e :  

Members Rating 

Unde t e c  tab 1 e 

Bare ly  de t ec t ab le  

Eas i ly  de t ec t ab le  

Ob j e c t ion  ab le 

I r r i t a t i n g  

Tes  t Conductor ' s Ra.tlng 

0 

1 
2 

3 
4 

(1) An average score of 2.5 o r  less s i g n i f i e s  t h e  material passes  

the odor test .  

material f a i l s .  

An average sco re  above 2.5 a t  any d i l u t i o n  s i g n i f i e s  t h a t  t h e  

10.4 TEST DISCIPLINE - P r i o r  t o  these tests, candidate  m a t e r i a l s  must have 

been t e s t e d  f o r  t o t a l  organics  and carbon monoxide and must meet the c r i t e r i a  

of acczptzljility . 
10.5 TEST EQUIPPENT 

. 

a. T e s t  Chamber - The t e s t  chamber s h a l l  be  made of Pyrex g l a s s  and ' 

its i n t e r n a l  volume s h a l l  be  two l i ters  m i n i m u m .  The test  chamber s h a l l  

have t h e  following : 

(1) A gas t i g h t  removable cover. 

(2) A sampling valve.  

(3) A sampling p o r t  capable of being s e a l e d  with a septum. 

A l a b o r a t o r y  vacuum d e s s i c a t o r  may be  u t i l i z e d  as a t e s t  chamber. 

b. Oven - The oven s h a l l  be capable of provid inz  a cons tan t  i n t e r i o r  + + 
temperature  from ?0-2"F iip to 200-5"F. 

c.  T e s t  Gas Supply - The test gas s h a l l  b e  comrncrcially a v a i l a b l e  

and conform t o  the  appropr ia te  s p e c i f i c a t i o n s .  

ferring gas t o  the tes t  chamber s h a l l  be used. 

S u i t a b l e  equipment for  t rans-  
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d ,  Sample Transfer Equipment - Glass s y r i n g e s ,  of 3 cc minimum 

capac i ty ,  s h a l l  be used f o r  measuring and t r a n s f e r r i n g  sample atmospheres 

from th.c tes t  chambers t o  t h e  pane l  members' f a c e  mask. 

e. P res su re  Gauge - The p r e s s u r e  gauge s h a l l  b e  capable  of 

measuring abso lu te  p re s su res  t o  w i t h i n  0 .1  p s i a  nccurady. 

f .  Olfactomcter  - l'hc o l fac tomctcr  shall c o n s i s t  of a mask made 

of odor l c s s  f l e x i b l e  material which can. be app l i ed  t o  a panel  meaiber's 

f ace .  

g. A l l  odor t e s t i n g  equipment s h a l l  be nonproduccrs of odor and 

carbon monoxide, as s e t  f o r t h  under t h e  t e s t  cond i t ions  i n  Sec t ion  10.8. 

10.6 
through one of t h e  items below: 

PRETEST PROCEDURE - Note t h a t  t h e  material has been i d e n t i f i e d  

a. Manufacturer's c e r t i f i c a t i o n  

b. NASA c e r t i f i c a t i o n  

C. Cont rac tor ' s  c e r t i f i c a t i o n  , 

10.7 TEST SPECIPENS PREPARATION I .  

a. A l l  t h e  materials t e s t e d  s h a l l  be c l a k s i f i e d  i n t o  fou r  cate- 

g o r i e s  ; s u r f a c e ,  volume, weight ,  o r  s p e c i a l i z e d  items, 

b. Samples based on Surface.  This c l a s s i f i c a t i o n  is def ined  as 

a l l  those  materials t h a t  are e s s e n t i a l l y  two-dimensional. 

f i l m s ,  f a b r i c s ,  coa t ings ,  f i n i s h e s ,  i n k s ,  p r imers ,  adhes ives ,  t h i n  f i l m  

l u b r i c a n t s ,  t apes ,  and e l e c t r i c a l  i n s u l a t i n g  material. 

T h i s  would inc lude  

The sample t e s t e d  s h a l l  have a s u r f a c e  a r e a  of 300 + 16 squa re  

cen t ime te r s  (46 .5  + 2.5 squa re  inches)  p e r  l i ter  of test container.  . Coatings,  

f i n i s h i n g s ,  etc.,  s h a l l  b e  coated on c l e a n  aluminurn s u b s t r a t e  of  .50 + 0.1 

millimeters (0.020 + 0.001 inch  th ickness) .  

p rocess  , and method of a p p l i c a t i o n  s h a l l  b e  i n  accordance w i t h  the manufacturer ' s  

recommendations. 

- 
- 

Mate r i a l  t h i ckness ,  cu r ing  - 
Ifaterial may be coated onto  bo th  s i d e s  of t h e  aluiiiinum panel, 

. Tapes and o t h e r  similar materials with an adhesive s u r f a c e  s h a l l  be f a s t ened  

t o  a similar aluminum panel.  

material on t h e  aluminum panel  is counted i n  t h e  s u r f a c e  a r e a  de te rmina t ions .  

Fib., f a b r i c s ,  and similar materials s h a l l  be  c u t  t o  give 300 - 16 square 

cen t ime te r s  C46.5 - 2.5 squa re  inches) sur focc .  S ince  t h e s e  materials are 

I n  a l l  cases, only  t h e  o u t e r  s u r f a c e  of a 

+ 
+ 
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1 two-surfaced i n  use ,  b o t h  t h e  top and bottom s u r f a c e  slirzll bc counted i n  

determining t o t a l  s u r f a c c  a rea .  Heat slirin1caGJ.c tub ing  s h a l l  be  app l i ed  

and shrunk t o  simulate a c t u a l  use conf igura t ion .  

e. Samples based on Vol.umc. 

This  c l a s s i f i c a t i o n  is def ined  as a l l  those materials having 

a d e f i n i t e  volume but having a l a r g e  r c a l  s u r f a c e  a r e a  due t o  s u r f a c e  

convolut ions o r  mat t ing.  These s h a l l  i nc lude  foams and o t h e r  blown o r  

foamed m a t e r i a l s  and i n s u l a t i o n  padding. 

Samples of t h e s e  ma te r i a l s  s h a l l  b e  cu t  t o  a th ickness  of 1 . 2 7  -t 0.10 - 
cent imeters  (0.50 + 0.05 inch) unless  the  e x i s t i n g  thickness  i s  less than 

1 .2  cent imeters  (0.50 inch) .  I n  this case ,  the e x i s t i n g  thickness  s11all 

be used. 

centimeters (7.75 + 0.75 square  inches) of t o t a l  s u r f a c e  p e r  l i t e r  of tes t  

con ta ine r  volume. All s u r f a c e s ,  tops ,  bottoms, and s i d e s  shal l  be  used to  

compute t o t a l  s u r f a c e  a rea .  I n  cases  where the  n a t u r a l  th ickness  i s  such 

t h a t  the m a t e r i a l  c u t  would be  too l a r g e  t o  be  placed i n t o  the  con ta ine r ,  

two or more p ieces  may be  cu t  as long as t h e  t o t a l  su r f ace  area requirement 

is m e t .  

- 

The ma te r i a l  s h a l l  b e  cut  t o  such a s i z e  as t o  g ive  50 4- 5 square  - 
- 

d. Samples based on Weight. 

This c l a s s i f i c a t i o n  is def ined as a l l  those m a t e r i a l s  having 

a d e f i n i t e  bu lk  and not  f a l l i n g  i n t o  t h e  volume c l a s s i f i c a t i o n .  This  s h a l l  - 
i nc lude  p o t t i n g  compounds, molding compounds, c a s t  o r  foimed o b j e c t s ,  s o l i d  

w i r e s ,  and t h i c k  p l a s t i c s .  Liquids t h a t  are no t  used o r  appl ied  as coa t ings  

o r  thin f i lms  shall b e  included.  

The samples s h a l l  b e  used a s  much a s  poss ib l e  i n  the  supp l i ed  

conf igu ra t ion  and c u t  to  g ive  5.0 + 0.25 grams pe r  l i t e r  of test con ta ine r .  

P o t t e d  o r  molded ma te r i a l s  s h a l l  be prepared and cured p e r  manufacturer ' s  

d i r e c t i o n s  and c u t  t o  weight. 

t i v e  d i s h  5.7 t- .5  cent imeters  (2.25 + 0.25 inches)  i n  diameter.  Sample 

- 

Liquids  s h a l l  be  placed i n  a s u i t a b l e  nonreac- 

- 
weight  s h a l l  b e  5.0 4- 0.25 grams pe r  l i t e r  of tes t  con ta ine r ,  - 

e, Spccia l ized  Items. 

It must be  recognized t h a t  some materials w i l l  no t  meet the above 

c l a s s i f i c a t i o n s  and must  b e  s p e c i a l l y  handled,  

w i t h  non-homogeneous ma te r i a l s .  

des igna ted  by t he  Test Engineer i n  charge.  

This  will most o f t e n  occur 

These cases w i l l  be t e s t e d  i n  the  manner 

The manner of t e s t i n g  and sample 

p repa ra t ion  s h a l l  b e  f u l l y  reported.  
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10.8 TEST CONDITIONS 

a. The atmosphere and p r e s s u r e  i n  the  test  chamber at the  start  
of exposure s h a l l  be t h a t  speciEicd f o r  each program. 

b. 
155 4- S°F. f o r  a test  du ra t ion  of a t  least  72 hours.  

c. 

The sample m a t e r i a l s  s h a l l  b e  hcntcd a t  tes t  temperature  of  

- 
Leak Check - The test  system s h a l l  not  i nc rease  i n  p re s su re  

more than  0.1 p s i a  wliile remaining a t  a reduced p res su re  of 0 .1  p s i a  f o r  a 

t i m e  pe r iod  of one hour a f t e r  i s o l a t i o n  from the  pump. 

d. Odor eva lua t ions  s h a l l  b e  s t a r t e d  wi th in  t h r e e  b u r s  of the 

conclusion of the thermal t reatment .  

e. A l l  measuring equipment s h a l l  have the  proper  c a l i b r a t i o n  

stickers. 

f .  A l l  equipment shall b e  cleaned i n  accordance with commonly accepted 

l a b o r a t o r y  p r a c t i c e s  and shal l  be given a d i s t i l l e d  water r i n s e  and oven-dried 

a t  a minimum temperature of 200’F. 

odors befo re  each use. 

The equipment s h a l l  b e  f r e e  of extraneous 

10.9 

o rde r :  

TEST PROCEDURE- The procedure s h a l l  be  conducted i n  the  fol lowing 

a. Sample ma te r i a l s  shal l  be prepared according t o  the  condi t ions  

o u t l i n e d  under sample prepara t ion  i n  paragraph 10.7. 

b .  After  p lac ing  the  sample m a t e r i a l  i n  the  tent  chamber, the chamber ‘ 

s h a l l  b e  evacuated t o  0 .1  psia  o r  l e s s .  

p re s su r i zed  t o  t e s t  p ressure  and test atmosphere. 

The t e s t  chamber s h a l l  then be  

c. The t e s t  chamber s h a l l  be exposed t o  a temperature of 155 + 5°F - 
i n  an oven f o r  a t i m e  per iod of a t  l e a s t  72 hours ,  al lowing time f o r  i n i t i a l  

warm-up. 

d .  Following t h e  isothermal  exposure,  the  test chamber s h a l l  b e  

removed from t h e  oven and allowed t o  r e t u r n  t o  room temperature. 

e. The pres su re  i n  the test chamber s h a l l  b e  measurcd and recorded 

a f t e r  r e t u r n  t o  room temperature. 

f .  Observation of d i s t i l l a b l e  r e s i d u e s  on i n t e r i o r  ch,aniber walls 

sha l l  be made and recorded. 

g. “lie test  chamber s h a l l  be  pressur ized  t o  one atmosphere with t e s t  

gas and a sampling septum i n s t a l l e d .  
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11, Odor Test - Known volumes of samplc atmosphere shall b e  ex- 
t r a c t e d  from the  tes t  chanibcr by means of' a s y r i n g e  and d i l u t e d  wi th  f r e s h  

gas i n  t h e  fol lowing proport ions:  

(1) 

(2) 

(3 )  

( 4 )  

One p a r t  of sample atmosphere t o  29 p a r t s  of  tes t  gas.  

One p a r t  of  sample atmosphere t o  9 pa'rts  of t es t  gas .  

No d i l u t i o n ,  o r  a s  dravrn f r o m  the  f l a s k .  

Tes t ing  s h a l l  begin wi th  t h e  g ren te s  t d i l u t i o n  and progress  

toward no d i l u t i o n .  

tes t cd  a t  the  more concentrated d i l u t i o n s .  

A mate r i a l  t h a t  f a i l s  at a h igh  d i l u t i o n  s h a l l  not  be  

10.10 

p e r t i n e n t  infornistion concerning the m a t e r i a l s  s h a l l  b e  repor ted .  

REPORTEqs - Unless o t h e m i s e  spec i f  i e d ,  the fol lowing test data and 

a. Name and p o s i t i v e  i d e n t i f i c a t i o n  Cparagraph 10.61 of material. 

b .  Vendor des igna t ion  and vendor. 

c .  

d. 
e. S t a t u s  of t h e  m a t e r i a l  as a r e s u l t  of t he  test .  

f .  

Tota l  r a t i n g  numbers determined by the  panel  members. 

Def in i t i on  of t he  odor a s  i n t e r p r e t e d  by each panel  member. 

N a m e  and number of t h e  test  procedures.  

. g .  Test p re s su re ,  atmosphere, and tenpera ture .  

h. Date of test. 

i. 
j. Nane and s i g n a t u r e  of t es t  coordinator .  

I d e n t i t y  of t h e  t e s t i n g  agency, 

11.0 TEST NO.  7 - DETER?IINATION OF OFFGiZSSING PRODlTCTS ANI) CARBON ?I(IWOXIDE TEST 

11.1 
which w i l l  determine the s u i t a b i l i t y  of non-metallic m a t e r i a l s  f o r  use i n  t h e  

space  v e h i c l e  crew compartment environments. The c r i t e r i a  is  es t ab l i shed  with 

r e s p e c t  t o  production of of fgass ing  of p o t e n t i a l l y  t o x i c  o r  ob jec t ionab le  and, 

condensible  v o l a t i l e s .  

Carbon Pfonoside, To ta l  Offgassing, and Observable Cmdcnsntes . 

PURPOSE - This procedure determines the c r i t e r i a  f o r  a screening  t e s t ,  

The v o l a t i l e s  a r e  separa ted  i n t o  th ree  ca t egor i e s :  

11.2 TEST COMDITIOXS - Pressures  an3 Atmosphere - The test  p re s su re  and gas 

mixture  condi t ions f o r  the  p e r t i n e n t  ma te r i a l s  category s h a l l  be  designntcd by 

the requirements f o r  each program. 
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11.3 CRITERIA OF ACClfPTABItITY 
-I 

a. Thc maximum al lowable lcvcl of t o t a l  organics ,  excluding 

water, i n  thc tcstcd conf igura t ion  s h a l l  no t  cxcccd 100 inicrograms p c r  

gram o f  scamplei 

b .  The maximum allorlrable l e v e l  of carbon monoxide i n  the  t e s t e d  

conf igu ra t ion  shall not  exceed 25 micrograms of carbon monoxide p e r  groni 

of sample. 

C. Condensates s h a l l  be deterniined a s  v i s i b l e  or i n v i s i b l e  or as 

a func t ion  of any de tec t ion  system s e l e c t e d  by the  t e s t i n g  agency i n  

accordance with t h e  requirements and cr i ter ia  set  by the program o f f i c e .  

11.4 TEST DISCIPLINE 

a. Each test s h a l l  b e  d i r e c t e d  by t h e  cognizant Test Engineer o r  

his appointed alternate. 

b. Approval of t h e  test shall be i n d i c a t e d  a t  the  end of t h e  test 

procedure by tlic s i g n a t u r e  of the respons ib le  Test Engineer. 

c r ibed  t o  the test  d a t a  s h e e t s  w i l l  a l s o  b e  v e r i f i e d  by the  Test Engineer.  

Ent r ies  trans- 

11 5 TEST EQUIPPENT 

a. Tcst Chamber - The tes t  chamber s h a l l  have a m i n i m u m  main chamber 

volume of two liters. 

materials which allow ready cleaning.  

It s h a l l  have a conf igura t ion  and be f a b r i c a t e d  of 

A thermometer 01: thermocouple and 

p res su re  gauge f o r  temperature and pressure determinat ion,  respectivcl.y,  

s l r a l l  b e  included i n  the  tes t  chamber. The chamber s h a l l  be connected so as 

t o  permit d i r e c t  gas sample in t roduc t ion  from the chamber t o  a gas chromatograph 

and/or mass spectrometer.  

b. Heating Source - l%e h e a t i n g  u n i t  or oven s h a l l  maintain t h e  

temperature  i n  the  t e s t  chamber uniformly cons tan t  a t  155 -t - 5'F. 

t u r e  during sample esposures  s h a l l  b e  recorded. 

The tempera- 

c. Vacuum Pump - The vacuum pump s h a l l  be capable of producing a 

vacuum in t h e  test sys tcm of less thnii 0.1 ps ia .  

d. Ana ly t i ca l  Equipment - The a n a l y t i c a l  equipment shall  c o n s i s t  of 

the following types of equipment and any o t h e r  instruments  which t h e  tester 

d e s i r e s  t o  use e f f i c i e n t l y  t o  inc rease  t h e  accuracy, r e l i a b i l i t y  and ConEidciice 

in the of fgass ing  products eva lua t ion .  
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(1) Gas Chroiaa tograph Sys tein - The gas chromatograph sys  tcm 
s h a l l  u t i l i z e  a minimum of two d c t c c t o r s ,  thermal conductiv.ity and  hydrogen 

flame i o n i z a t i o n  u n i t s  with appropr i a t e  rccordcrs .  

d e t e c t o r ,  t h e  e l e c t r o n  cap tu re  a t tachmcnt/recorder  is  reconuncnded. The 
s e p a r a t o r y  c o h n n s  s h a l l  have the  c a p a b i l i t y  of s e p a r a t i n g  l i g h t  organic  

and inorganic  gases ,  organic  s i i l f i des  and mercaptans,  halogenated hydro- 

carbons,  r ep resen ta t ive  a l i p h a t i c  and aromatic hydrocarbons inc lud ing  aldehydes,  

ke tones ,  a l coho l s ,  and esters. The hydrogen flame i o n i z a t i o n  d e t e c t o r  has 
g r e a t e r  s e n s i t i v i t y  t o  organic  ma te r i a l s .  Conversely, because of the flame 

i o n i z a t i o n  d e t e c t o r ' s  l a c k  of s e n s i t i v i t y  t o  t h e  ino rgan ic  compounds l i s t e d  

above, the thermal conduct iv i ty  d e t e c t o r  is used f o r  t h e i r  i d e n t i f i c a t i o n .  

Recording I n f r a r e d  Spectrophotometer capable  of  analyzing 

A s  a supplementary 

(2) 

3 m i c r o l i t e r s  (3 1) o r  less of l i q u i d  with accesso r i e s  which inc lude  an 

i n f r a r e d  gas c e l l  w i th  l o i n  pa th  length.  

(3) hiass spectromcter .  

(4) Cold t rapping  s y s t e m  s u i t a b l e  f o r  t rapping  2nd t r a n s f e r  of  

microli ter q u a n t i t i e s  of l i q u i d  t o  s u i t a b l e  a n a l y t i c a l  equipment. 

( 5 )  Gas Sampling System s u i t a b l e  f o r  the t r a n s f e r  of measured 

volunies of gas samples from the  t e s t  chamber t o  the gas chromatograph. 

(G) Cal ib ra t ion  G a s  Samples as requi red  t o  q u a l i f y  d e t e c t o r  

s e n s i t i v i t y  and readout.  

manufacturer o r  made up i n  t h e  labora tory .  

used s h a l l  be  methane, 

The c a l i b r a t e d  gas samples may be brought from a 
The b a s i c  c a l i b r a t i o n  gas t o  be  

11.6 PREPARATION OF TEST EQUIPNENT 

a. P r i o r  t o  t h e  loading of  t he  sample i n t o  a con ta ine r ,  t h e  contafncr  

shall  b e  f i l l e d  t o  test pressure  with the  tes t  atnosphcre,  hea ted  a t  155 -t* 5'F 

for 24 hours, and the  gas analyzed f o r  t o t a l  o f fgass ing  and carbon monoxide. 

The con ta ine r  s h a l l  b e  c e r t i f i e d  as c lean  f o r  use i f  the  t o t a l  o rganics  and 

carbon nionoxide values  a r e  5.0 ppm o r  l e s s  r e spec t ive ly ,  by volume as methane 

e q u i v a l e n t s ,  over t h a t  of tlic t e s t  atmosphere. Af t e r  u se ,  t h e  con ta ine r  s h a l l  

b e  reused without c leaning  if t h e  sample values  a r e  equal t o  o r  less than the  

above. I f  no t ,  t h e  conta iner  s h a l l  be heated and purged'with a i r  01: n i t rogen  

by sonic convenient method, such as a hea t  gun equiped wi th  a blower, t h e  

con ta ine r  then s h a l l  be loaded t o  test pressure  w i t h  test atmosphere, and t e s t e d  

t o  the abovc s p e c i f i c a t i o n s .  

- 
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b. Leak Chcck - Thc tcst systcm s h a l l  no t  i nc rcasc  i n  prcsourc  

more than 0.1 psla w l i i l c  rciiiaininp, a t  a reduced prcssurc  of 0.1 p s i a  f o r  

a tini%period of one hour. 

11.7 

through one of the following: 

------ PRrlT1CS.r T’l?OCKl)~JRI? - Note t h a t  the  m a t e r i a l  has been i d e n t i f i e d  

a. k m u f a c t u r e r ’ s  c e r t i f i c a t i o n  

b .  NASA c e r t i f i c a t i o n  

c. Contractor  c e r t i f i c a t i o n  

a. A l l  the m a t e r i a l s  t e s t e d  i n  the  program s h a l l  be c l a s s i f i e d  
i n t o  fou r  ca t egor i e s ;  s u r f a c e ,  volunie, weight ,  o r  s p e c i a l i z e d  items. 

b .  Samples based on Surface. 

This c l a s s i f i c a t i o n  i s  def ined a s  a l l  those  ma te r i a l s  that  are 

e s s e n t i a l l y  two-dimensional. This would inc lude  f i l m s ,  f a b r i c s ,  coa t ings ,  

f i n i s h e s ,  i n k s ,  pr imers ,  adhesivcs ,  t h i n  f i lm  l u b r i c a n t s ,  t apes ,  and elec- 

t r i c a l  i n s u l a t i n g  ma te r i a l .  

The sample t e s t e d  s h a l l  have a s u r f a c e  area of 300 + 16 square  

centimeters (46.5 f 2.5 square inches)  p e r  l i t e r  of test  con ta ine r .  

f i n i s h i n g s ,  e t c . ,  s h a l l  bc coated on c l e a n  aluminum s u b s t r a t e  of 50 + 0.1 

niillimeters (0.020 + 0.01 inch) thickness .  

and method of app l i ca t ion  shall be  i n  accordance wi th  the  nianufacturer’s 

recommendations. 

Tapes and o t h e r  similar mater ia l s  wi th  an adhesive su r face  s h a l l  be  fas tened  

t o  a s imilar  aluminum panel.  

material on the  aluminum panel is counted i n  the s u r f a c e  area de termina t ions .  

Films, f a b r i c s ,  and si.niilar ma te r i a l s  s h a l l  be c u t  t o  g ive  300 -k 16 square 

cent imeters  (46.5 + 2.5 square inches)  s u r f a c e  area.  

are two-surfaced i n  use, both  the top and bottom surface s!ii?ll be cotiiited i n  

determining t o t a l  su r f ace  area. 

and shrunk t o  s imula te  a c t u a l  use conf igura t ion .  

- 
Coatings,  - 

- 
Mate r i a l  th ickness ,  cur ing  process ,  - 

Mater ia l  may be  coated on both  s i d e s  of t h e  aluminum panel.  

In  a11 cases ,  only the  ou te r  s u r f a c e  of a 

- 
Since these materials - 

Heat sh r inkab lc  tLibing s h a l l  be  app l i ed  

c .  Samples based on Volum - This  c l a s s i f i c a t i o n  i s  def ined  as a l l  

those materials having an i n d e f i n i t e  volumc but !iaving 2 I z rge  real surface 

area due t o  s u r f a c e  convolutions o r  matting. These s h a l l  inc lude  foams and 

o t h e r  blown or foamed materials and i n s u l a t i o n  padding. 
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Samples of t h e s e  materials s h a l l  be  cu t  t o  a th ickness  of 

1.27 4- 0.10 ceu t imc l r r s  (0.50 -b 0.50 inch)  unlcss LTie cxi.st ing th ickness  

is less t l i m  1.27 ccntinictcr (0.50 inch) .  

th ickncss  s h a l l  be used. 

give 50 f 5.0 square  cent imeters  (7.75-1- .75 square  inches]  of t o t a l  

s u r f a c e  p e r  l i t e r  of test  conta iner  voltcie. 

and s i d e s  s h a l l  b e  used t o  compute t o t a l  s u r f a c e  area. 

n a t u r a l  th ickness  is  such t h a t  t h e  c u t  material r%-ould b e  too l a r g e  t o  b e  

placed  i n t o  the  con ta ine r ,  hqo o r  more p ieces  may be  c u t  as long 2s t he  

t o t a l  s u r f a c e  a rea  requircment is  m e t .  

- A 

I n  t11i.s case  the exis t ing  

T h e  material  shal l  be  c u t  to  such  a sizc as t o  

- - 
A l l  s l1rface, toPs,  bottoms, 

I n  cases whcrc the 

d.  Samples based on Weight - This c l a s s i f i c a t i o n  i s  def ined  as 

a l l  those  ma te r i a l s  having Q d e f i n i t e  bu lk  and not: f a l l i n g  i n t o  the volume 

c l a s s i f i c a t i o n .  

cast o r  formed o b j e c t s ,  s o l i d  wires, and t h i c k  p l a s t i c s .  

n o t  used o r  appl ied  as coa t ings  o r  t h i n  fi l ins shall b e  included.  

shall be  used as much as g o s s i b l e  i n  t h e  suppl ied  conf igu ra t ion  and c u t  t o  

give 5.0 + 0.25 grams p e r  l i t e r  of test conta iner .  

s h a l l  b e  prepared and cured p e r  manufacturer ' s  d i r e c t i o n s  and c u t  t o  weight .  

Liquids  s h a l l  be  placed i n  a s u i t a b l e  nonreac t ive  d i s h  2.25 4- 0.25 inches  

i n  diameter.  

This s h a l l  inc lude  p o t t i n g  compounds, molding compounds, 

Liquids  that are 

The samples 

Pot t ed  or molded materials - 
. 

- 
Samplc weight s h a l l  be  5.0 -t 0.25 grams per l i t e r .  - 

e. Spec ia l i zed  Items - It must be recognized t h a t  some mterials w i l l  

n o t  meet the above c l a s s i f i c a t i o n s  and m u s t  be s p e c i a l l y  haiidlecl. This w i l l  

most of ten occur wi th  non-homogcneous m a t e r i a l s .  These cases will be  tested 

i n  thc manner designated by t h e  Test Engineer. 

sample prcpara t ion  s h a l l  b e  f u l l y  reported.  

The maiiner of t e s t i n g  and 

11.9 PROCEDURE 

a. Purge t h e  t es t  chamber u n t i l  t he  minimum test atmosphere conccn- 

t r a t i o n  is 9 5  percent  oxygen and begin  hea t ing .  

and adjust the chamber p res su re  t o  test  pressure .  

Bring the chamber t o  155 -f- 5°F - 
b. Afte r  twenty-four hours, check the test gas f o r  contaminants w i t h  

the gas chromatograph. 

then 5.0 ppm by volume over  the t es t  atmosphere. 

t h e  above value,  the tes t  chaniber s h a l l  be f lushed and rechcclced a f t e r  an 

a d d i t i o n a l  twcnty-four hours. 

Proceed t o  1 1 . 9 ~  i f  t h e  t o t a l  contaminatlon is less 

I f  the contamination exceeds 

T h i s  procedure s h a l l  be continued u n t i l  the  



. .  

con t am 

8 .  

n a t  

tainina ti.on 

ind ica t ed .  

C. 

on is  below tlic s p e c i f i c  l e v e l  of 5 ppm. 

cont inues i n d c f i n i t c l y ,  r ev i s ion  of the t e s t  clianher is  

I f  the gassing con- 

P l a c e  a cl.ca11 weighed specimen prc;pared p e r  Sec t ion  11.8 i n  

the t e s t  chamber. 

(1) The chamber s1d.l be evacuat.cn through a l i q u i d  n i t rogen  

t r a p  t o  below 0 .1  ps in .  

tes t  gas s h a l l  be  f i l t c r c d  through a 13 X 1Ioleculnr S ieve  and b l ed  i n t o  

the  chamber t o  test p re s su re .  

155 3- - 5'F f o r  a t o t a l  per iod  of 72 hours .  

pe r iod ,  the evolved gases  are p i p e d  d i r e c t l y  i n t o  the gas chromatograph wh i l e  

be ing  maintained a t  155 i- 5°F. 

tes t  specimen i s  removed from t h e  chamber and weighed. 

analyzed f o r  the f o l lov ing  : 

(a) 

The chamber s h a l l  then be  c losed  o f f  and the 

The condi t ions  of exposure arc  h e l d  a t  

Following the des igna ted  cxposurc 

After t h e  f i n a l  gas sampLe7 arc taken,  the - 
The gases  a r e  then 

T o t a l  o rganic  o f fgass ing  expressed as methane equiva- 

l e n t s .  

(bl All outgassing components exceeding 1 0 U g  shall be 
i d e n t i f i e d  and quan t i f i ed .  These s h a l l  i nc lude  b u t  no t  h e  l i m i t e d  t o  t he  

fo l lowing  : 
-~ 

(1) Organic - Benzene, Xylcne, methyl e t h y l  ketone, . 
n-butanol,  chloroform, dichloromcthane, 1-4 dioxane, formaldchydc, t r i c h l o -  

roe thylene ,  carbonyl  f l u o r i d e .  

(2) Non-Organic - Hydrogen cyanide,  hydrogen chl.oride,  

ammoiiia, s i l i c o n  t e t r a f l u o r i d e .  

(c) Quant i ty  of carbon monoxide evolved. 

d .  Detern ina t ion  of T o t a l  Organics - The  gas chromatograph and 

a s s o c i a t e d  equipment may be  used f o r  t h e  determinat ion.  

e. Outgassing components, inc luding  those l i s t e d  i n  1 1 . 9 ~  l b ,  that 

excecd 10 pg/g s h a l l  l e  ic ien t i i i ed  and recorded i n  t h e  r epor t ing  format w i t h  

t h e i r  es t imatcd coi iccntrat ions.  

f .  Determination of Carbon Ifonoxide - Thc carbon monoxide conten t  o r  

the evolved gases  s h a l l  be  detennincd above by u t i l i z i n g  an appropr i a t e  sepa- 

r a t i o n  and a n a i y t f c a i  technique having t h e  s c n s i t i v i t y  t o  d e t e c t  w i t h i n  

0.5pg/g CO. 
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g .  All c h a r t s ,  equi.]~mcnt calibrii t i .on i.nfol:rnation, and tes t  da t a  

are t o  bc r e t a ined  i n  t h e  cvcnt f u r t h e r  j .dcnt i f ica t ion  o r  cva lunt ion  is 

necess  ary . 
11.10 REPORTING DATA --- 

a. Thc fol lowing tes t  d a t a  and p e r t i n e n t  in format ion  concerning 

the material t e s t e d  s h a l l  be reported:  

(1) Name and p o s i t i v e  i d e n t i f i c a t i o n  of t h e  material (Paragraph 

10.61. 
(21 Vendor des igna t ion  and vendor. 

(31 Weight and s i z e  - l eng th ,  rxtdtli and tlliclcness of sample 

t e s t e d .  

(41 
(5) 

equiva len ts .  

T e s t  p re s su re  and atmosphere, 

Resul t s  of t e s t s .  

(a) 

(b) 

Carbon monoxide i n  micrograms p e r  gram. 

T o t a l  o f fgass ing  i n  inicrograrns p e r  gram as methane 

(c) 

(d) I d e s t i t y  cjf i no rgan ic  spec ie s .  

(e) Weight l o s s ,  percent .  

(f) 
Name and number of  test  procedure.  

Date of tes t .  

Test Nunher. 

Iden t i t y  of t h e  tes r i n g  agency. 

Name and s igna tu re  of t e s t  coord ina tor .  

I d e n t i t y  of a l l  products  g r e a t e r  than 10 microgrnms/em. 

Presence and q u a n t i t y  of condensibles .  

12.0 TEST KO. 8 - FLhY!lABILITY TEST FOR MATERIALS IN VE!?TED CONTA1NER.S 

12.1 
combus t io i i  c lmrac tc r i s  t ics of a f i re  i n  a c losed  (unscsIed1 con ta ine r .  
procedure is app l i cab le  t o  conta iners  with bo th  i n t e r n a l  i g n i t i o n  sources  and 

external i g n i t i o n  sources ,  

PURPOSE - T h i s  procedure desc r ibes  the method f o r  determining t h e  

T h i s  

P o t e n t i a l l y  hazardous ma tc r i a l s  o r  instruments  conta in ing  such materials 

that  are removed f roin the conta iner  fo r  fur.ctionn1 purposes  m u s t  meet the 

requircmcnts  for  Group I ma te r i a l s  if they are l e f t  ou t  of t he  con ta ine r  beyond 

a time limit t o  be set by agreement among t he  program o f f i c e s  and F l i g h t  Crew 

Operat ions.  

. .  
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12.2 

and gas mixture condi t ions  fo r  t h e  per t i -ncnt  materials category shall be 

designated by thc requirements f o r  each  program. 

12.3 

conta iner :  

a. 

TEST CONDITIONS - 1'RESSUrS;S AYD A l ' ~ t O S P l l T ~ l ~ ~  - TIE test p rcs su rc  - -----__I-- 

I I 

CRTTERTA OF ACCEPTAl3IlJTY - I n  t h c  event  'of an i n t e r n a l  f i r e ,  tIlc 

Shall not  rup tu rc  and t h u s  pcrni i t  thc  s c a t t e r i n g  of €laming 

con ten t s  about the  chamber. I 

b .  S l i a l l  not  permit flanucs olr burning m a t e r i a l s  t o  e i n i t  through 

vents . 
c, S h a l l  no t  rup ture  o r  permit the escape of flames o r  burning 

debr i s .  

rise i n  pressure  measured i n  the  chamber when r e l a t e d  t o  a corresponding 

rise i n  the module o r  veh ic l e  might b e  s u f f i c i e n t  t o  cause r u p t u r e  of  the  

walls of the  h a b i t a b l e  a reas  of the  vehic le .  

12.4 ZEST EQUIPM3NT 

T!re conta iner  s h a l l  not emit gases  and heat t o  the e x t e n t  t h a t  a 

a. The test  chamber slial$ b e  complete with i n l e t s  for the required 
. temperature and pressure  measuring' devices ,  vacuum, oxygen, gas iiiixture, 

a i r  and i g n i t i o n  wires. 
b. Temperature Ind ica to r s  

(1) Temperature Pfonitpring - Thermocouple readings may be 

monitored by mul t ip l e  po in t  recorders  o r  any equal ly  accu ra t e  method. 

d e s i r e d  accuracy is + - lo°F. 
box immediately proximate t o  bu t  no t  touching the  i g n i t i o n  source and approxi- 

mately a t  the cen te r  of t he  top ,  bottom, and four  s i d e s  of the  i n t e r i o r .  

Thermocouples s h a l l  be  placed on the e x t e r i o r  of t h e  conta iner  aga ins t  t he  

top, bottom, and four  s i d e s  and one-half inch above t h e  one-quarter inch  

lateral  to  each vent  o r  ven t  a rea .  

The 

The thermocouples s h a l l  be placed i n s i d e  the 

c2) lfotion o r  s t i l l  p ic t i i res  must  be taken of t he  test. 

12.5 IGNITION SOURCE 
1 

a. I n t e r n a l  I g n i t i o n  - Any conta iner  w i t h  an i n t e r n a l  i g n i t i o n  source  

such os e l e c t r i c a l  conf igura t ions .  

I g n i t i o n  Source - The i g n i t i o n  source s h a l l  consist of R s tandard  

silicone i g i i i t o r  o r  equivalent ,  A t  least one i n c h  of wire s h a l l  bc l e f t  a t  



each ciid to  pc-i-nt'it fi1:;tciiinG t o  thc power sotircc 1IIj;r.. 

tlic 11:i) i t ' o i r  s i i~ t I . . l .  1 ) ~  i~ccoiii~~I..i.~;l~i!d hy c?iiipIoyinl: n 1 2  vult: rcgul .a t~cl  d i r e c t  

currcnt O>C> I ~ c n t  SOIITCC. The i [ :ui tcr  :;hnl.l. be p l ~ c e d  approximntcly 0.25 
inch  Erorn the i t m  s c l c c t c d  as the p r i m  product f o r  fgn i t ion .  

The ignl.t:i.on of 

b. Externa l  1:gnition - Any con ta ine r  without  an i n t e r n a l  i g n i t i o n  

source.  

I g n i t i o n  Source - A flame source r ep resen ta t ive  of the  wors t  

p o s s i b l e  S/C f i r e  s I i a l l  be placed o u t s i d e  the  con ta ine r  oppos i te  the  most 

combusti.ble ma te r i a l  i n  the test conf igura t ion .  

supp l i ed  t o  i g n i t e  the conf igura t ion  o r  assure t h a t  i t  w i l l  not  i g n i t e  i n  

a c t u a l  s e r v i c e .  

s e l e c t i o n  of i g n i t i o n  sources .  

S u f f i c i e n t  energy s h a l l  be 

The con t r ac to r  s h a l l  f u r n i s h  analyses  t o  support  t he  

a. The conta iner  s h a l l  be  the  same s i z e ,  geometry, and material 

as the f l i g h t  conta iner .  

b .  

the  nonmctnl.lics as the f l i g h t  equipment. 

expensive m e t a l l i c  o r  ceramic e n t i t i e s  may b e  s imulated.  

The equipment t o  be t e s t e d  s h a l l  be the  same, wi th  regard t o  

E lec t ron ic  par ts  and s i m i l a r  

c. The equiprent  s h a l l  be  packaged and pos i t ioned  i n  the  con ta ine r  

i n  t h e  same manner a s  i n  the f l i g h t  a r t i c l e ,  

12 .7  PRETEST PROCKl?UF.E 

a. Verify t h a t  a l l  test equipment i s  i n  cu r ren t  c a l i b r a t i o n .  

b. Verify t h a t  the conta iner  i s  t h e  required i tem. 

c.  Witness attachment of thermocouples i n  the  designated areas. 

d .  
equipment. 

Observe the  packaging and pos i t i on ing  of t h e  ma te r i a l s  and 

e. Verify the  gas c e r t i f i c a t i o n .  

f. Note t h a t  thc component, contn incr  and/or ma te r i a l  has been 

i d e n t i f i e d  through one of t h e  following : 

(1) Nanufacturer ' s  ccr  t i f  i c a t i o n ,  

(2) NASA c e r t i f i c a t i o n ,  

C3) Coiitrrictor c e r c i  f i c a  cion. 

: 
! 
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g. Posi t lo i i  or  observe t h a t  tlic pos i t i on  of the coi i ta tncr  i n  the I 

mock-up is tlic $ante p o s i t i o n  111 which thc f l i g h t  a r t i c l e  would be 

s i t  un t @<I. 

h. 

i n  the conta iner .  

V e r i f y  tIic plac,i.ng of the i p i i t i o n  wire i n  the  designated s p o t  

i. O b s e r v e  t h a t  the  i g n i t i o n  trirc, therlnocouples and o t h e r  i n s  trumciit 

leads arc hooked up t o  the  p e r t i n e n t  o u t l e t s .  

12.8 TEST PROCEDURE 

a. 

b .  
The cham5er s h a l l  be evacuated t o  a minimum of 0.1 p s i a .  

I so la te  t h e  chamber and monitor t he  prcssure f o r  f i v e  minutes 
i n  order  t o  check for l eaks .  

a leak which must: be  r e c t i f i e d  be fo re  going t o  the next s t e p ,  
A rise of 0 . 1  p s i a  dur ing  that: time i n d i c a t e s  

c. 

d. 

P r e s s u r i z e  the chaiiibcr t o  t e s t  p re s su re  with test atmosphere. 

Af te r  t h e  chaiiiber has s t a b i l i z e d  a t  the proper  p r e s s u r e ,  permit  

the conta iner  t o  e q u i l i b r a t e  for 15 minutes. 

e. Verify that the  chamber p re s su re  is a t  tes t  p re s su re  w i t h i n  0 . 1  

psia and i s o l a t e  the chamber. 

f ,  S t a r t  a l l  app l i cab le  instruments  inc luding  the  niotioii p i c t u r e  

camera i f  one is used, 

g. 

not occur. 

h. 

Apply c u r r e n t  t o  the  i g n i t i o n  wire u n t i l  i g n i t i o n  occurs  o r  w i l l  * 

Observe a l l  phenomena occurr ing  i n  and around the  conta iner .  

The test shall be terminated i f  the  conta iner  ruptures  o r  i f  obviously NOTE: 
excessive q u a n t i t i e s  of f i r e  and smoke arc emit ted from the  ven t s ,  

i. Record any pressure rise and the  f i n a l  p ressure  i n  t h e  diamber, 

j .  Remove t he  conta iner  and examine i t  and i ts  contents  and record  

all observat ions.  

12.9 REPORTING - The following test  da t a  and information s h a l l  be  r epor t ed ,  

a. I d e n t i f i c a t i o n  by gener ic  name of a l l  the  materials t e s t e d  in t h e  

con ta ine r  (paragraph 12.7f) . 
b. Pencior and vendor dcs igna t ion .  

C. Construction and source of conta iner .  

d. Cornbus t i o n  phcnonicnn. 

’ 
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(1) 
(2) Color of flamc, i.f p rescn t .  

(3) 
(It)' Evoludion of flame from the vcnts,. 1 
(5) 

(6) 

(7) 

Rate of p rc s su re  rise and f i n a l  pressure  i n  the  tes t  chamber. 

Presence o r  aliscnce- of flame o r  i g n i t i o n  f a i l u r e .  

Evolul:i.on of smoke from the box. 

Lctigth of t i m e  flame p c r s i s t c d .  

Length of time smoke evolved. 

Test pres su re  and test  atmosphere. 

e. 

f. S t a t u s ,  dimension and s i z e  of sainple materials, 

g. Condition of con ta ine r  a f t c r  the  test. 

h ,  

i. 

j. Date of  tcst, 

k. Test number. 

1, 
m. Name and s i g n a t u r e  of t es t  coord ina tor ,  

Condition of conten ts  of t h e  contaimcr a f t e r ' t h e  test. 

Name and nunlber of tcst procedure.  

Identity of t h e  t e s t i n g  agency. 

. 13.0 TEST XO. 5) - 13,I'CTRJCAT, OVERI,OhD TEST FOR SEAIXI) CO:!TAINERS 

13.1 
packaged i n  sealed conta iners  and t h e  a b f l i t y  of  the  Containers t o  wi ths t and ,  

wi thout  rup tu r ing ,  t he  e f f e c t s  of a f i re  i n i t i a t e d  w i t h i n  t h e  c o n t a i n e r  as a 

r e s u l t  of an e l ec t r i ca l  overload. For Containers wi th  no i n t e r n a l  e lectr ical  

energy sources ,  t he  i g n i t i o n  sys tern desc i rbed  i n  12.5 .b s h a l l  b e  used, 

13.2 
i n  a Container  i n  the same manner as t h e  f l i g h t  item. 

of materials; i .e.,  a concent ra t ion  of nonmetal l ic  m a t e r i a l s  i n  c losed  proxiniity 

as well as those  ad jacent  t o  a high vo l t age  o r  cu r ren t  sou rce ,  s h a l l  b e  u t i l i z e d  

in t he  test. The test pressure  and gas mixture condi t ions  f o r  p c r t i n c n t  ma te r i a l s  

category s h a l l  bc dcsignatcd by tile requirenients f o r  each program. 

13.3 
emit flame, burning p a r t i c l e s ,  smoke o r  

PU!ll'OSC - This procedure desc r ibes  the  method for  t e s t i n g  m a t e r i a l s  

TEST CONDITTOSS - This  tes t  shall b e  performed f o r  materials configured 

"Worst case" 'conf igura t ion  

, 

CRITI:KI~Z OF ,ICCI.~PTABII.ZTY - The sea l ed  con ta ine r  s h a l l  n o t  r u p t u r e  and 

gas as a r e s u l t  of t h e  tes t .  



. . .  

13. TEST EOUIP?IJWr --'-- 

a. The test  clianiber s h a l l  a1.10~ observa t ion  of t h e  e x t e n t  of 

scatter i n  c a s e  of rup tu re  and the a t t endan t  rise in pres su re  and tcmpera- 

t u r e  i n  the chnmbcr. 

* .  The chanher s h a l l  be  complete with inlets f o r  the requi red  

temperature and pressure measuring devices ,  vacuum, oxygen, gas mixture,  

a i r  and i g n i t i o n  wires. 
b . Thermal C h a r a c t e r i s t i c s  I n d i c a t o r s  

I 

(1) Temperature l ioni tor ing - Thermocouple readings may be  

monitored by m u l t i p l e  po in t  recorders  o r  any equal ly  accu ra t e  method. 

d e s i r e d  accuracy is -k 10'F. The thermocouples may b e  placed i n s i d e  t h e  

con ta ine r  spaced one i nch  a p a r t  along and i n  contac t  w i th  the  conductor 

s e l e c t e d  f o r  overloading. 

mocouples s h a l l  be placed on and around the  m a t e r i a l  s e l e c t  d f o r  i g n i t i o n  

i n  accordance wi th  t h e  test engineer ' s  d i r e c t i o n .  

shall be placed approximately a t  t h e  center of the top ,  bottom and fou r  

sides of the i n t e r i o r .  

the conta iner  aga ins t  t he  top,  bottom and four s i d e s ,  approximately i n  the 

middle of each panel.  

Tlie 

- 
I 

Where the  e x t e r n a l  i g n i t e r  is used, t he  ther -  

4 
Addi t iona l  thermocouples 

Thermocouples s h a l l  be placed on the, e x t e r i o r  of  

(2) A motion p i c t u r e  camera shall f i l m  the phenomena i n  case 

the conta iner  d i s t o r t s  o r  rup tures .  

(3) I g n i t i o n  Source - I g n i t i o n  of t h e  materials i n  the con ta ine r  

with e l e c t r i c a l  wi r ing  s h a l l  b e  accom~l i shed  by u t i l i z i n g  a power supply 

which is  capable of providing a l a rge  DC cu r ren t  through one wire of t he  

conductor bundle so t h a t  a very high temperature w i l l  be acliieved quickly.  

The power source must b e  capable  of supplying a c u r r e n t  f o r  t h a t  g m g e  wire 

be ing  tested. See Test No. 4 ,  paragraph 8 . 4 ~ ~  f o r  t he  i n i t i a l  test  c u r r e n t  

f o r  wire gauge number 28 through 12. 

shall be t r e a t e d  'as descr ibed i n  12.5b. I 

Note r i a l s  i n  a non-e l ek t r i ca l  con ta ine r  

a. TIic conta iner  shal l  be t h e  same s i z e ,  geometry and material as 

the f l ig l i  t conta iner  , 

b. 
non-meta l l ics  , as the f l i g h t  equipment. 

The equipment to  be t e s t ed  s h a l l  b e  t h e  same, w i t h  regard t o  the  

. *  
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C .  TIE cquipmcnt s h a l l  b e  packaged and posit ioried i n  the  contclincr 

Thcrniocoupl.cs shaII b e  e x i t e d  i n  t h c  snmc milliner as i n  tlic II.jp,lit a r t i c l e .  

ghrough bushings o r  any adequate s c a l a b l e  means. 
i 

13.6 PRETEST TROCKDURE 
I ,  I 

a. 

b. 

c .  

Verify t h a t  all test cquipmcnt is  in cur rcn t  c a l i b r a t i o n .  

Verify t h a t  t he  conta iner  i s  t h a t  vh ich  is requi red .  

Observe that the thermocouples are a t t ached  i n  the  designated 

areas. 

d. 

equipment. 

Verify the  packaging and pos i t i on ing  of the materials and 

e.  Verify the gas c e r t i f i c a t i o n .  

f .  Note that  the  componcnt/materi.als have been i d e n t i f i e d  through 

one of the following: 

(1) tfanufacturer ' s  c e r t i f i c a t i o n  

c2) NASA c e r t i f i c a t i o n ,  

. 

(3) Contractor  C e r t i f i c a t i o n  

Pos i t i on  o r  observe t h e  pos i t i on ing  of t h e  conta iner  i n  t h e  chamber. g. 

1 ~ .  Observe tilac the thcrmocouples and o t h e r  instrument l eads  are 

hooked up to  the  p e r t i n e n t  o u t l e t s .  

i. Verify t h a t  t he  conductor t o  be overloaded is  hooked up t o  the  * 

proper ,  high cu r ren t  power supply.  

j. Observe t h a t  the chamber is f i l l e d  wi th  its func t iona l  atniospherc 

closed and made secure  f o r  the  test. 

13.7 TEST PROCEDURE 

a. The chamber s h a l l  be  evacuated t o  a maximum of 0.1 p s i a  and w i t h  

s u s t a i n e d  pumping f o r  5 minutes .  

b. I s o l a t e  t he  chanher and monitor the  p re s su re  f o r  f i v e  minutes i n  
o r d e r  t o  check f o r  Lenks, 

leak which must be repa i red  before  going t o  the  next  s t e p .  

A r i s e  of 0.1 psia during t h a t  time i n d i c a t e s  a 

C .  

d. 

Pressu r i ze  the c1mnrbe.r to  tes t  p re s su re  wi th  the test atmosphcrc. 

Verify t h a t  t he  chamber is a t  the requi red  t e s t  pressure and 

iso lnte  the c!la&er, 
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C. Start i l l  3. a ~ p ~ ) l  i.cc?l)l.c\ : i , n ! ; ~ ~ - u i i i ~ n t s .  

f ,  Ap1'l.y the currcint: t o  thr! :;cl.c!cL:c.tl conductor at t hc  nmpexafic! 

shown fox t h a t  s i z e  conductor i n  t l w  1:;lbl.c in paragraph 8.ftc, T e s t  No. 4. 

I f  no c f f c c t  is s,howm, t h e  cu r ren t  sha l l .  be incrcclscd i n  5 amp s t c p s  a t  

one minute i n t e r v a l s  u n t i l  t h e  wire f a l l s  o r  i g n i t i o n  o'ccurs. 

record whether i g n i t i o n  occ.urrerl o r  wire f a i l c d .  

I f  5.gnition occurred, record  a l l  phcnomma incl-uding temperature 

l 
Observe and 

g. 

rises i n s i d e  and ou t s idc  t h e  con ta inc r  and any measurable chamber p re s su re  

inc reases .  

h. 

a l l  observa t ions .  

Remove the  conta iner  and examine i t  aid i ts  contents  and record 

13.8 REPORTTXG - - The following tes t  da t a  and information s h a l l  b e  repor ted :  

a. 

conta iner .  

b. 

I d e n t i f y  by gener ic  name t h e  non-metall ic ma te r i a l s  t e s t e d  i n  the  
I 

Component/matcrials i d e n t i f i c a t i o n  f o r  a l l  the  non-metalli'c 

materials t e s t e d  i n  the  conta iner  c reference  paragraph 13.Gf). 
Coiistruction and source of conta iner . )  c ,  

d.  Observatioiis I 
(1) 

(2) 

Presence o r  absence of i g n i t i o n  o r  fus ion  of the conductor.  

Temperature changes i n s i d e  t h e  conta iner  and those  measured . 
on t h e  o u t e r  walls of the conta iner .  

C3) Phenomena assoc ia ted  wi th  rupture  of con ta ine r ,  i f  rup tu re  

occurred  : 

(a) 

(b) 
(c) 

(d) 

Presense o r  absence of flame and smoke. 

Extent of scatter of burning o r  smoking m a t e r i a l s .  

P o r t  of conta iner  where rupture  occurred,  

Pressure and temperature  rise i n  chamber. 

e. Dimension, s i z e  and s ta tus  of sample ma te r i a l s .  

f ,  Test pressure and t e s t  ;Itiiiosphere. 

g. Condition of conta iner  a f t e r  the t e s t .  

h. Condition of the contents  a f t e r  the test. 

i. Nmne and nunibcr of the test procedure. 

j. Date of test .  

k. Test Number. 

. *  
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1. 
m. N ~ n c  and si.f,nnturc: of tcs t  coord ina tor .  

I d e n t i t y  of the t c s t i n g  agency. 

14 .1  PUPPOSII - This  procedure desc r ibes  t h e  method f o r  determining the 

combustion c h a r a c t e r i s t i c s  p a r t i c u l a r l y  t h e  propagation rate, of a number 

of d i f f e r e n t  sizes and a reas  of non-metall ic m a t e r i a l s  of similar o r  

d i f f e r e n t  types which make up a f u n c t i o n a l  assembly, subsystem o r  systein 

in the spacec ra f t .  

(Each Iteiii u sua l ly  r equ i r e s  a s p e c i f i c a l l y  developed procedure.  

Guidel ines  f o r  es tabl is l i i i ig  t h e  parmeters of the  tcs t  fol low).  

The purpose of f i r e  tests on assemblies is t o  determine the behavior  

of the assembly under the  p a r t i c u l a r  t e s t  condi t ions  which. s h a l l  be  reprep L) en- 

t a t ive  of the  most hazardous s i t u a t i o n  t o  which the  assembly w i l l  b e  exposed 

in the spacec ra f t .  

14.2 TEST GUIDELINES -- - I n  genera l ,  two modes of i g n i t i o n  m u s t  b e  considered:  

a, I g n i t i o n  from an i n t e r n a l  source ;  i .e.,  wire overlnad o r  s h o r t  

c i r c u i t .  

b ,  I g n i t i o n  from an e x t e r n a l  source ;  i.e., flame o r  f i r e  propagated 

from anothcr  nearby burning e n t i t y .  

14.3 ACCEPTAVCE CRITERIA - The e f f e c t s  of burning of t h e  assembly must 

be considered i n  l i g h t  of i t s  in f luence  on the  s p a c e c r a f t  e x t e r n a l  t o  the  

assembly, as w e l l  as t h e  e f f e c t s  of t h e  f i r e  i n t e r n a l  to  the  assembly. 

1lt. 4 GENERAL GUIDELINES 
a. Define o r  select the test assembly. T h i s  should be a por t ion  of 

the s p a c e c r a f t  wluch is a meaningful and convenient package f o r  f i r e  hazard 

t e s t i n g  and a n a l y s i s ,  

vu lne rab le  t o  a p o t e n t i a l  f i r e .  

The por t ion  s e l e c t e d  s h a l l  be that de f inab le  area 

b. Perform a f i r e  hazard analysis on the test assembly. 

Cl) Material inventory,  

C2) Configurat ion ana lys i s .  

c3) Tlicrmal analysis. 

. .  63 
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I c. Design tlic Z;.rc tcst: to  o b t a i n  tlic requi red  inforinntion. 

The espcri.mcnta1 design \ . r i l l .  bc! based on t h c  Fire hazard a n a l y s i s .  

d .  Write deta i l ed  t c s t  procedure. 

e. ' Conduct the test .  

f .  

g . 
Report and e v a l u a t e  t h e  results.  

llalre recoiiunenda t i o n s  . 
14.5 SPECIFIC GUT.I)ELTNES 

a, Tes t  cond i t ions  

-- 

(1) Configuration and  materials of the t e s t  assembly w i l l  

d u p l i c a t e  e x a c t l y  the f l i g h t  a r t i c l e .  Appendix A t o  this t e s t  desc r ibes  

the s a m p l e  p repa ra t ion  and tes t procedure f o r  determining the  p r o t e c t i v e  

c a p a b i l i t i e s  of conformal p r o t e c t i v e  coa t ings .  

(2) Tes t  assembly (combustion element) w i l l  be  o r i e n t e d  i n  

the chamber as i t  w i l l  b e  i n  t h e  o p e r a t i o n a l  s p a c e c r a f t  a t  launch. 

(3) The test  chamber volume w i l l  b e  s u f f i c i e n t  t o  provide f o r  

complete combustion per  the f i r e  hazard a n a l y s i s ,  and t o  accommodate the 

l a r g e s t  assembly t o  be  t e s t e d  wi th  adequate space  around the  assembly t o  

a l low observa t ion  of t h e  e x t e n t  01 p r o j e c t i o n  of burning p i eces  due t o  

s p u t t e r i n g  and expansion of gases i n t e r n a l  t o  t h e  burning mass. 

. 

(4) The  tes t  assembly w i l l  b e  o p e r a t i o n a l  p r i o r  t o  and dur ing  the 

test  and w i l l  b e  t e s t e d  f o r  ope ra t ion  a f t e r  the test .  

(a) The "worst case'' mode of ope ra t ion ,  determined bv the  

f i r e  hazard a n a l y s i s ,  w i l l  b e  s e l e c t e d .  

(b) The test  assembly w i l l  b e  i n  ope ra t ion  p r i o r  t o  the 

tes t  u n t i l  s t eady  s t a t e  condi t ions  are reached. 

(5) For assemblies conta in ing  s u b s t i t u t e  inatetials o r  new des igns ,  

the test conf igu ra t ion  need n o t  be o p e r a t i o n n l  un le s s  economically f e a s i b l e .  

The materials sha l l  b e  configured as i n  t h e  f l i g h t  a r t ic le .  

nents may b e  s imula ted ,  b u t  the b a s i c  material ,  geometry, and s imulated inass 

of the components must b e  the simc as i n  t h e  f l i g h t  assembly. 

Expensive compo- 

(6) A l l  thermal i n t e r f a c e s  w i l l  b e  simunlted. 

(a) Cold plates 

(b) S t r u c t u r e  

(c) Convection due t o  the cab in  fnn. 

(d) Cabin r a d i a t i o n  c h a r a c t e r i s t i c s .  
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(7) Environment 

(a) Test chamber ambient tcmpcrature w i l l  b e  as a n t i c i -  

pa ted  i n  a c t u a l  use condi t ions.  

. ( b )  Gas cnviroiiiiicnts and prcssurc  s h a l l  b e  def ined  by 

program requirements. 

( 8 )  1nsti:iimentation. Ins t rumenta t ion  requiremcnts f o r  cach 

tes t  asscntbly w i l l  be determined on an ind iv idua l  b a s i s  as p a r t  of o v e r a l l  

combus t i o n  hazard a i ia lys i s  . 
(a) Temperature measuremcnts . Temperatures ' w i l l  be 

cont inuously recordcd during t e s t i n g .  

(1) Temperature measuring recording equipment w i l l  

have response times equal  t o  o r  g r c a t e r  than the  r a t e  of change of tempera- 

t u r e  a t  the l o c a t i o n  be ing  measured as prerlicted by thermal c a l c u l a t i o n s .  

I (2) Locations of tempcrature measurement devices  w i l l  

depend on the  conf igura t ion  of t he  assembly being t e s t e d .  

provide : 

These should 

a. 

b. Location of i g n i t i o n  sites. 

A temperature  p r o f i l e  of t h e  assembly, 

(3) Measure ambient gas tcniperature. 

(4) Measure chamber v a l l  temperature. 

(b) Pressure  measurement, Continuously measure and record . 
the chamber gas pressure.  

(c) Determine q u a n t i t y  and composition of combustion gas 

generated.  

methods as ou t l ined  i n  Test No. 7 above. 

U t i l i z e  gas chromatography,mass spectrometry,  and o t h e r  a p p l i c a b l e  

b. Procedure 

(1) Test procedures or  p lans  w i l l  b e  w r i t t e n  and documented p r i o r  * 

to  each test by the  con t r ac to r  and submit ted to  t h e  cognizant NASA Center and 

t h e  t e s t i n g  agency. 

(2) Each t e s t  procedure w i l l  r ece ive  the approval  of cognizant  

NASA Center personnel p r i o r  to  tests. 
(3) Ign i t ion .  The i g n i t i o n  source s h a l l  be t h a t  d e t a i l e d  i n  

T e s t  No. 8. 
co&ust ion hazard analys is )  atid w i l l  s iwtlctc  t!ie f c l lw i f ig  fire condi t ions .  

I g n i t i o n  w i l l  be accomplished a t  approprkate sites (dctcrmined by 

. .  65 



Y 

(a) Plomcntary heat sou rcc  produced by any s u i t a b l e  

method o t h e r  than tlic cons t an t  burning s i l i c o n e  i g n i t c r .  

(b) I g n i t i o n  source  te-ith continuous h e a t  i n p u t  ( i n t c r n a l )  . 
(c) 15xternal lieat i npu t .  A r a t i o n a l e  j u s t i f y i n g  s e l e c t i o n  

of i g n i t i o n  p o i n t  and rxxins w i l l  accompany each tcs t r e p o r t .  

c. Post  Tes t  ' Iuspect ion.  The fo l lowing  comparable b e f o r e  and a f t e r  

test d a t a  w i l l  be  obta ined:  

(1) Color s t i l l  photographs. 

(2) 
(3) Operat ional  c h a r a c t e r i s t i c s  

(4) Visual in spec t ion  

Weight of i n d i v i d u a l  ma terials . 

14.6 
tests w i l l  b e  submitted by c o n t r a c t o r  and GPE o rgan iza t ions  f o r  cognizant  

Center review, p r i o r  t o  t h e  i n i t i a t i o n  of t e s t i n g .  

o rgan iza t ion  s h o u l d  commence test  a r t i c l e  conf igu ra t ion  and in s t rumen ta t ion  

immediately. I f  response is n o t  received i n  10 working days fol lowing 

r e c e i p t  of t h e  test p l ans  by t h e  cognizant NASA Center,  test  nrograms mav be 

i n i t i a t e d  and test p l a n  approval assuined. 

TEST REVIE\*? AYD APPROVAL - S p e c i f i c  test  p l a n s  prepared f o r  assembly 

The r e spons ib l e  tes t  

14.7 REPORTING - The following t e s t  d a t a  and information s h a l l  be  r epor t ed :  

a. I d e n t i f i c a t i o n  and dimensions o f  t h e  assembly t e s t e d .  

b .  I d e n t i f i c a t i o n  by gene r i c  name of a l l  materials. 

c. Vendor and vendor des igna t ion  .For t h e  materials. 

d .  Weight and s u r f a c e  a rea  of t h e  non-metall ic materials.  

e. 

f .  

g* 

h. 

i. 

J -  
k. 
1. 
p1. 

n. 

Tes t  atmosphere and pressure. 

Name and number of the t e s t  procedure. 

Test number and d a t e  of t e s t .  

Conibus t i o n  c h a r a c t e r i s  t i cs .  

(1) Burning ra te ,  spa rks ,  d r ipp ing ,  flame c o l o r  and s i z e ,  etc. 

I n i t i a l  p o i n t  of i g n i t i o n .  

Flame propagation pa ths  w i t h i n  the assembly. 

Heat t r a n s p o r t  pa ths  away from the  assembly. 

T o t a l  h e a t  generated.  

Inc rease  i n  p re s su re  i n  the  chaxbcr. 

Quantity and composition of combustion product  gases .  
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0 .  Evaluat ion of t he  effects on the  performance of t h e  asscnhly  

accord ing  t o  s p a c e c r a f t  hazard ca t egor i e s .  

p. I d e n t i t y  of t e s t i n g  agency. 

q. Name and s i g n a t u r e  of test coord ina tor .  

' 15 .1  PURPOSE - This  procedure w i l l  u t i l i z e  panels  and assemblies  of 

I 1  worst case" ma te r i a l s  configured i n  a mock-up v e h i c l e  i n  the  same iiiilnner 

as they would be  i n  a f l i g h t  veh ic l e  f o r  the purpose of determining the  

propagat ion,  combus t i o n  phenomena and behavior  of t he  m a t e r i a l s  i n  the  

event  B f i r e  s t a r t e d  i n  the  spacec ra f t .  

15.2 

the p e r t i n e n t  ma te r i a l s  category shall b e  designated by t h e  requirements 

f o r  each program. 

TEST CONDITIONS - The tes t  p re s su re  and gas mixture condi t ions  f o r  

15,3 TEST ~ISCIPLIhE- 
a. Each test s h a l l  be d i r e c t e d  by the cognizant Test Engineer o r  

h i s  appointed a l t e r n a t e .  

b. Approval of t h e  test  s h a l l  be ind ica t ed  a t  the  end of t h e  test 

procedure by the  s i g n a t u r e  of t he  respons ib le  Test Engineer. 

c r ibed  t o  the  ;test da t a  s h e e t s  w i l l  a l s o  be v e r i f i e d  by the  Test Engineer. 

E n t r i e s  trans- 

I 

c.  The test set-up sha l l  s imula t e  the  v e n t i l a t i o n  condi t ion  a v a i l a b l e  

t o  the materiak under t e s t  when i n  the  f l i g h t  condi t ion .  

15.4 ACCEPTANCE CRITERIA - The r e s u l t s  of t h e  test  should demonstrate t h a t  

t h e r e  can be  no propagation of t he  f i re  t o  ad jacen t  equipment by r a d i a t i o n ,  

conduction o r  inass t r a n s f e r .  

hot o r  burning p a r t i c l e s .  

I 
There s h a l l  be no s p u t t e r ,  d r i p ,  o r  r e l e a s e  of 

15.5 TEST CONFIGURA'I'ION 
a. The equipment t e s t e d  s h a l l  be  similar i n  configurati.on t o  t h e  f l i g h t  

ar t ic le .  As descr ibed i n  Test No. 10, para.  14.5 ( 5 )  the  c l e c t r o n i c  par ts  can 

b e  mock-ups of the same matc r i a l  mass and geometry as the  f l i g h t  p a r t  o r  

ins t rument .  

b. 
c.  

s h a l l  bc simulated.  

All p o t e n t i a l  propagation pa ths  s h a l l  be  s imulated.  

Geometric and s p a t i a l  prosiinity to  spocecraf t pane ls  and enclosures 
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15.6 IGNITION SOURCE - 
a. A s t anda rd  nicliroine v i r c  i g n i t i o n  source  may bc used. I t  may 

b e  tirnppcd around a high temperature material- ,  a s  d e t a i l e d  i n  Test Ro. 8, 

Para .  12.5 i n  order  t o  produce as h o t  a f l a m e  as poss ib l e .  

b. The source shal l  b e  p l a c e d  a s  c l o s e  as possib1.c t o  o r  i n  
con tac t  w i th  the  most combustlible ma te r i a l  i n  the assembly. 

c. SuFLicient energy s h a l l  be suppl ied  t o  t h e  wire t o  i g n i t e  the 

i n s e r t  rod and the t e s t  conf igura t ion .  

15.7 
g e n e r i c  class of equipment s h a l l  be conducted t o  v e r i f y  a c c e p t a b i l i t y .  

r a t i o n a l e  f o r  s e l e c t i n g  l'wors t case'' conf igura t ions  s h a l l  have Program O f f i c e  

approval .  

TEST SELECTIOX C R I T E R I A  - Tes t s  of "worst case" conf igu ra t ion  of each 

The 

15.8 
syacecraf  t mock-up veh ic l e .  

TEST EQUIPNEXT - The tes t  s h a l l  b e  per forncd  u t i l i z i n g  a f u l l  scale 

15.9 PIX-TEST - PROCEDUPXS - The pre- tes  t procedures w i l l  de sc r ibe ,  s tep- 

by-step,  t he  prepara t ion  of t h e  chamber and tlie assembly and conf igu ra t ion  

of the mate r i a l s  wit1ii.n t he  veh ic l e .  I g n i t i o n  l o c a t i o n s  and t c s t  tcrrnination 

c r i t e r i a  s h a l l  be  es tabl is l ied.  

t h e  c o n t r a c t o r  and submit ted t o  the t e s t i n g  agency and t h c  program o f f i c e  f o r  

concurrence be fo re  the  t e s t  i s  run.  

'I'he p re - t e s t  docuii~ents shr;ll be  prcFsrcd by 

15.10 

t?ie f i n a l  ins t rumenta t ion  of the tes t  items and t h e  chamber, the performance 

- TEST PROCEDURES - The tes t  procedures w i l l  de sc r ibe ,  s tcp-by-s t ep  

of t h e  t e s t  and t h e  p o s t - t e s t  disassembly of t h e  t e s t  panels f o r  observa t ion .  

The procedures s h a l l  b e  w r i t t e n  by t h e  con t r ac to r  and submit ted t o  t h e  

program o f f i c e  and t e s t i n g  agency f o r  concurrence be fo re  t h e  tes t  is run. 

15.11 REPORTING - Thc fol lowing tes t  d a t a  and informat ion  shall b e  repor ted :  

a. I d c n t i f i c a t i o n  and dimensions of t h e  assemblies  tested.  

b. I d e n t i f i c a t i o n  by gcne r i c  name c f  (ill mterials  tested i n  t h c  

complete mock-up tes t .  

c.  

d. 

e. Test atmosphere and pressure .  

f . 

Vendor and des igna t ion  f o r  t h e  materials. 

Weight and s u r f a c e  a r e a  of  the non-metal l ic  materials. 

Conbus t i o n  c l ia rnc ter i s  tics. 
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e *  
11. 

i. 

j *  
k. 
1. 
m. 

11. 

0 .  

Status and dimcnsfons of t c s  ~ c d  nssm1) ly .  

Namc and nunibcr of t c s t  proccdurc.  

Date of tcst. 

Tes t  number. 

Flame propagat ion paths w i t h i n  the  asscmblics  and the  chamnber. 

T o t a l  h e a t  gcneratcd.  

Incrcosc  in pressure  i n  the  chaniber. 

Quant i ty  and composition of combustion product  gases .  

Evaluat ion of the e f f e c t s  on t h e  perforniancc of t h c  asscnbly i n  

, 

r e l a t i o n  t o  s p a c e c r a f t  hazard ca t egor i e s .  

p. 
q .  Name and s i g n a t u r e  of the  tes t  coord ina tor .  

I d e n t i t y  of t he  t e s t i n g  agency. 

16.0 TEST NO. 1 2  - GUIDELINES FOR TOTAL SPACECRAFT OFFGASSIRG TEST 

16.1 PURPOSE - This test  i s  designed t o  measure t h e  t o t a l  quan t i ty  and 

i n d i v i d u a l  components of t h e  products  of fgassed  by a spacec ra f t  during 

manned and unmanned chamber tests and, thereby,  determine the  tox ico log ica l  

saf e t y  of t h e  spacec ra f t  during manned f l i g h t .  

16.2 TEST CONDITIOXS - -- PRESSVIES -- hVD A'CYQSPHE:RES - - The t e s t  pres su re  and 

gas mixture condi t ions  t o  be u t i l i z e d  dur ing  the  test  s h a l l  be designated 

i n  accordance wi th  the  requirements of each program and shall n o t  be l e s s ,  

q u a n t i t a t i v e l y ,  than those used i n  t h e  manncd f l i g h t  veh ic l e .  

. 

16 .3  TEST DISCIPLINE 
a. Each test s h a l l  b e  d i r e c t e d  by the  cognizant  Tes t  Engineer o r  

his appointed a l t e r n a t e .  

b. Approval of t h e  test  s h a l l  b e  i n d i c a t e d  a t  the  end of t h e  test 

procedure by t h e  s i g n a t u r e  of the  r e spons ib l e  Test Engineer. 

t r ansc r ibed  t o  t h e  test  da t a  shee t s  s h a l l  a l s o  be v e r i f i e d  by the  T e s t  

Engineer. 

E n t r i e s  

c. The test set-up s h a l l  simulate the  a c t u a l  condi t ions  t o  wlrich 

t h e  materials i n  the  spacec ra f t  w i l l  be subjec ted  dur ing  f l igh t . .  

d. The test r a t i o n a l e ,  p lans  and procedures s h a l l  bc approved by 

the Program Of f i c c  and the  Ncdical Research and Operations Off i ce .  
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16.4 

and analyzcd by tlic r e spons ib l e  medi.ca1 o f f i c e  and thc  s a f e t y  of t h e  

s p a c e c r a f t  atmosphcrc shal.1 be cs  ta1)lislicd w j  th r e spec t  t o  t h e  measured 

contaminants.  

O f  f i c e .  

ACCT2TNJC13 CRTTIXJA - 'l'hc resul ts of thc tcst sha l l  be evnlua tcd  

A r e p o r t  confirming thc  s t a t u s  s h a l l  be s e n t  t o  thc  Program 

16.5 PFJ-TEST PR0CEI)URES. - 
a. The c a p a b i l i t y  f o r  nionitoring the  h e a t e r  c o n t r o l  network of 

t h e  gas  sampling, l i n e s  f o r  determining the  temperature s h a l l  be supp l i ed ,  

b .  The gas scampling l i n e s  from t h e  s p a c e c r a f t  t o  the gas sampling 
-6 s t a t i o n  s h a l l  be l eak  checked. 

Torr - l i t e r / second w i l l  be  allowed) . 
(A l eak  rate of no g r e a t e r  than 1 x 10 

c. The gas sampling l i n e s  of  t h e  gas sampling s t a t i o n  s h a l l  be 

(A l e a k  r a t e  of no g r e a t e r  than 1 x 10 -6 T o r r - l i t e r s /  leak checked. 

second w i l l  b e  allowed).  

d .  

following: 

A func t iona l  checkout s h a l l  be  performed t o  determine t h e  

(1) That t he  temperature of t h e  gas sampling l i n e s  w i l l  b e  

maintained a t  160 + 20'F. - 
(2) T h a t  an adequate flow rate s h a l l  b e  maintained f o r  t h e  

cabin  gas  sampling l i n e .  

e .  Clean gas sampling l i n e s  s h a l l  be  v e r i f i e d  by a s su r ing  t h a t  no 

gaseous contaminants arc present  a t  concent ra t ion  l e v e l s  g r e a t e r  than one 

ppm. 
v e r i f i c a t i o n .  

cab in  sampling p o r t ) .  

The gas sampling l i n e s  s h a l l  be  hea ted  a t  160 + 20°F dur ing  t h i s  - 
(This w i l l  r equ i r e  in t roduc ing  high p u r i t y  n i t rogen  i n t o  t h e  

f .  The c a p a b i l i t y  f o r  the  c o l l e c t i o n  and i n t e r m i t t e n t  replcceiiient 

of cryogenic  traps s h a l l  be provided. 

i nc lude  a dry  i ce  so lvcn t  cooled t r a p  and a l i q u i d  argon cooled t r ap .  

Each s e t  of cryogenic t r a p s  s h a l l  

g. The c a p a b i l i t y  f o r  the i n t e r m i t t e n t  c o l l e c t i o n  of gas  grab samples 

s !d l  b e  provided. 

11. The c a p a b i l i t y  f o r  continuous on-l ine,  r ea l  time monitor ing of 

N2, O2 and o t h e r  s p a c e c r a f t  atmospheric contaminants 2 '  concent ra t ions  of CO 

s h a l l  be provided. T h i s  w i l l  n e c e s s i t a t e  t h e  use df: 
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(1) C02 aiialyzer 

(2) O2 analyzer  

(3) N2 analyzer  

(4) ' ~ I S S  Spectrometer 

( 5 )  Any necessary i n s t r u n i c n t s  sel.ected f roni paragraph l1.4d 

of Test No. 7. 

i. A cold (40°F.) watcr  trap loca ted  upstream of the  on-l ine r ea l -  

time instrun:entation and the  cryogcnic t rapping  s y s t e m  s h a l l  b e  provided. 

16.6 TEST PROCEDUlG 

a. P r i o r  t o  Haniiing: 

(1) The h e a t e r  c o n t r o l  network shal.1 be  monitored and l i ne  

temperatures recorded hourly during the  cryogcnic t rapping  per iod  and 

immediately p r i o r  t o  obta in ing  "grab" samples. 

b e  n o t i f i e d  i f  the  l i n e  temperature is out  of to le rance .  

The Test Di rec to r  sha l l  

(2) Cryogenically trapped samples s h a l l  be c o l l e c t c d  from the  

cabin  during all phases of the test. 

mately 27 hours) two cryogenic t rap sets s h a l l  be  c o l l e c t e d .  

Two grab samples shal.1 b e  obtained p r io r  t o  each of t he  

During t h i s  t rapping  pe r iod ,  (approxi- 

(3) 
f i r s t  manning of t he  veh ic l c .  

p r i o r  t o  any cabin dep res su r i za t ion  below 3 p s i a ,  

It i s  recommended t h a t  t he  samples be taken 

b.  Manned Phase: 

(1) Grab sample and unusual mass spec t romet r i c  anal .yt ica1 d a t a  

shal l  be suppl ied  t o  the  Tes t  D i rec to r ,  Data Evaluat ion Room, Flcdical Monitor, 

the cognizant Medical Of f i ce  and the  Program Office.  

(2) The Pfedical Of f i ce  s h a l l  provide a tox ico log ica l  eva lua t ion  

of the grab sample da t a  and of unusual mass spec t romet r ic  a n a l y t i c a l  d a t a  

t o  the Program Office.  

(3) The h e a t e r  c o n t r o l  network s h a l l  b e  monitored and l i n e  tem- 

pe ra tu res  recorded hourly.  

temperatures are ou t  of tolerance. 

sampling l i n e s  w i l l  be  160 + - 20'F.) 

The Test Di rec to r  s h a l l  be  n o t i f i e d  i f  t h e  l i n c  

(The al lowable temperature f o r  the gas 

(4) Grab samples shall be obtained a t  approximately 90 minute 

intervals for the dura t ion  of cach manned phase. 

grab sample s h a l l  be obtained as soon os 5 + - 1 psia is reached i n  t!ie course of 

A f t e r  each i n g r e s s ,  on i n i t i a l  
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p r e s s u r i z a t i o n .  

Exccption: 

s u i t  loop,  a sample s h a l l  b e  c o l l c c t c d  therefrom. 

Subscqrient snniplcs s h a l l  bc  c o l l e c t e d  from the  cab in ,  

I f  a c o l l e c t i o n  t i m e  occurs  tihen the  crew i s  i s o l a t e d  i n  t h e  - 

(5) The c o l l e c t i o n  of one se t  of cryogenic traps from the  

(cryogenic t rapping  w i l l  be  cabin shall be requi red  f o r  each manning. 

i n t e r r u p t e d  wh i l e  the crew is  i s o l a t e d  i n  the  s u i t  loop) .  

(6) Continuous monitoring 011 the  on-l ine real-time a n a l y t i c a l  

ins t rumenta t ion  f o r  the dura t ion  of the nlanned phases shall be  maintained 

t o  o b t a i n  da t a  on the  concent ra t ions  of CO 2, NZ, 02, and o ther  a tmospheric  

containinants i n  the cabin.  Any unusual mass spec t romet r i c  o r  o t h e r  analy- 

t i c a l  d a t a  s h a l l  be supp l i ed  t o  the  medical o f f i c e  a s  soon as a v a i l a b l e .  

16.7 POST-TEST IlEOUIRE'~U?NTS 

a. The cabin gas sampling l i ne  s h a l l  b e  purged wi th  h igh  p u r i t y  

n i t rogen  as soon as p o s s i b l e  a f te r  completion of  t h e  exposure pe r iod  i n  

o rde r  t o  remove and cryogenical ly  t r a p  any condensibles .  

hours  w i l l  be  allowed).  

and f o r  one hour  a f t e r ,  purging. 

of cryogenic  traps s h a l l  be similar t o  t h a t  u t i l i z e d  f o r  t he  traps noted 

above. 

(A maximum of 18 

The l i n e  s h a l l  b e  heated t o  170 4- 5'F. dur ing ,  

Tlic c o l l e c t i o n  and a n a l y s i s  of t h i s  se t  

b .  The water t r a p ,  u p s t r e a m  of t h e  on-line real-time ins t rumen ta t ion  

and the  cryogenic t rapping  system, s h a l l  b e  dismantled a f t e r  t h e  n i t rogen  

purge and analyzed. 

c .  The a n a l y t i c a l  da t a  from the cryogenic t r a p s  and the  "grab" 

samples s h a l l  b e  repor ted  t o  t h e  medical o f f i c e  wi th in  26 days of coinpletion 

of t he  t e s t i n g .  This requirement f o r  the  grab san:ple a n a l y t i c a l  d a t a  is 

made pr imar i ly  because t h e  labora tory  may poss ib ly  have i d e n t i f i e d  unknowns 

a f t e r  t h e  90-minute labora tory  r epor t  was submitted.  
. 5 

16.8 
a n a l y s i s  of the  test r e s u l t s  and da ta  and the  recommendations of t h e  Medical 

O f f i c e  s h a l l  be submitted t o  the appropr i a t e  program o f f i c e .  

WPORTING - A f i n a l  repor t  conta in ing  the  complete e v a l u a t i o n  and 

17.0 TEST MO. 13 GOY P?IEUI.IzZTIC TEST GUIDEI.INES 

17.1 PUWOSE 

17.1.1 The purpose of t h i s  test  is t o  determine t h e  s e n s i t i v i t y  

and compa t ib i l i t y  of materials wi th  pure gaseous oxygen (GOX) when subjected 
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t o  pileuinntic impact. 

use i n  the hi.gh prcs su re  oxygen system (Category D ) .  

The tes t  is ClppliCCkblC t o  materials s e l e c t e d  f o r  

17.1.2 A l l .  Category D matcria1.s according to  the  enclosed tes t  

plan which f a i l  PISFC Spec. l O G B  c r i t e r i a  must b e  sub j e c t c d .  t o  mcchanical 

iinpact th reshold  determinat ion (ref.  2.2.4) and t o  COX high-pressure 

pneumatic impacts,  

17.2 TEST CONDTTIONS 

17.2.1 
---- 

Only materials t h a t  have passed the other tests r equ i r ed  

of candida tes  for high pressure  oxygen systelns  ( C a t q o r y  D) s h a l l  b e  sub- 

j e c t e d  t o  T e s t  No. 13. Upon spec-lal r eques t ,  a material which has  f a i l e d  

another  Category D t e s t  may be  sub jec t cd  to T e s t  No. 13. 
f 17.2.2 Candidate matcrials s h a l l  b e  t e s t e d  i n  95 -8 percen t  COX 

(MIL-02721OC) a t  t h e  p re s su res  l i s t e d  below: 

17.2.2.1 The pressure  for the  pccumatic impact t e s t  s h a l l  

equal t h e  maximum pressure of the  intended a p p l i c a t i o n  n!ul.tiplicd by a 

f a c t o r  of 1.33 and rounded t o  the  next  h ighe r  500 p s i a  pressure  increment ,  

Example: 

1.33 equals 1467 psia. 
would be  t h e  screening  tes t  pressure .  

' 
. An app l i ca t ion  pressure  of 1100 p s i a  m u l t i p l i e d  by a f a c t o r  o r  

The next  h ighe r  500 p s i a  increment or 1500 p s i a  

17.2.3 Standard Test Conditions 

17.2.3.1 Pneumatic 

17.2.3.1.1 

17.2.3.1.2 

Temperature 70 f - 10°F 

20 cyc le s  over  40 seconds 

17.2.4 Test Equipnien t 

17.2.4.1 The pneumatic t e s t  equipment i s  shown scl iematical ly  

in Figures  5 and 6 .  

. 17.3 TEST DISCIPLINE 

17.3.1 

his appointed a l t e r n a t e .  

Each t e s t  s h a l l  be d i r e c t c d  by the  cognizant Test Engineer o r  

17.3.2 The cognizant t es t  conductor 

test d a t a  sheets. 

17,4  CRITERIA OF A C C E P T ~ T L Z T Y  - 
17.4.1 Pneumatic T e s t  hcceptancc C r  

sha l l .  a f f i x  h i s  s i g n a t u r e  t o  a l l  
* 

teria 
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Candi.date ma te r i a l s  (Category D) shnl l .  b e  considcrcd 

acceptab le  f o r  pneunintic app l i ca t ions  a t  p re s su res  cqual  t o  the  accep tab le  

pneumatic screcni i ig  t cs t  prcssurc d iv idcd  by 1 . 3 3 .  

pneumatic s c reen ing  t e s t  pressure  i s  def ined  as the pressure a t  irhich no 

r e a c t i o n  is  notcd a f t e r  20 complete pncumatic cyc le s .  

The acceptab le  

. 
17.5 SA?Il’LE PPXI’AIZIZTION ---- 

17.5.1 Iflien t h e  t es t  ma te r i a l  is submi t ted ,  da t a  s h a l l  accompany 

t h e  material g iv ing  t h e  proposed a p p l i c a t i o n ,  t he  niaxjinum p res su re  of 

t h i s  a p p l i c a t i o n ,  and t h e  m a s i n i u m  p re s su re  t o  which t h i s  a p p l i c a t i o n  may 

b e  sub jec t ed  i n  t h c  event  of a s i n g l e  p o i n t  f a i l u r e  i n  the  inimediatcly 

preceding c o n t r o l  po in t .  

17.5.2 S u f f i c i e n t  material s h a l l  be a v a i l a b l e  t o  permit t h e  

p repa ra t ion  and t e s t i n g  of a t  l ea s t  1 2  specimen saniplcs i n  t h e  th ickness  

in tended  f o r  use. 

17.5.2.1 Sol id  materials which cannot be  provided i n  s h e e t  

form s h a l l  be  t e s t e d  i n  the most f e a s i b l e  manner a v a i l a b l e  t o  thc tes t  

agency. Such tests s h a l l  b e  designated as s p e c i a l  tests, and the t es t  

parameters sl iall  be i d e n t i f i e d  i n  the  t e s t  r epor t .  

17.5.3 Sampling Cleanl iness  

Spacecraf t  material specimens s h a l l  be cleaned i n  the same 

manner as end item material. 

17. G PRETEST PROCEDURE 

17.6.1 Verify t h a t  a l l  the tes t  equipment has been thoroughly 

cleaned.  

17.6.2 

17.6.3 Verify the material  i d e n t i f i c a t i o n  by one of t h e  i t e m s  

Verify t h a t  a l l  tes t  equipment is i n  cu r ren t  c a l i b r a t i o n .  

below: 

17.6.3.1 l ianufacturer  ‘ s  cer t i f i c a  tiori 

17.6.3.2 RASA c e r t i f i c a t i o n  

17.6.3.3 Contractor  C e r t i f i c a t i o n  

Verify t h a t  t he  cleaned n i e t a l l i c  components and GOX t r a n s f e r  17.6.4 

l i n e s  are assembled, i n s  t a l l c d  and proof tcs t e d ,  and m e t  c l e a n l i n e s s  requi re -  

ments as fol lows.  

s o l u t i o n  of a detergent  and deionized water or tr icll lorotrif] .uoroetl ,~, ,e,  

The t e s t  chamber and components shall be degrcascd i n  a 



depending upon the  con tani inmts .  

fol.l.omxl by adcquatc drying, such as tlic passage of dry, f i l t e r e d  n i t r o g e n ,  

a i r ,  o r  i n e r t  gas over the sample. 

Rinsing o r  f lu sh ing  shal l .  bc thorough, 

17.7 TEST PROCEI>UiZE 

17.7.1 P a r t  ,A - GOX Pneumatic Inipact 1 

17.7. l .1  P lace  the sample i n  p o s i t i o n  w i t h i n  the sample 

chamber c a v i t y  (Figure 6) and asscinblc accordingly.  

17.7..1.2 Samples s h a l l  b e  t e s t e d  i n  95 percent  oxygen 

a t  a p res su re  equal  t o  t h e  maxiinum a p p l i c a t i o n  pressure  mul t ip l i ed  by the  

f a c t o r  1.33 and rounded t o  the  next h igher  500 p s i a  p re s su re  i.ncrement. 

(250 p s i a  increment f o r  application-pressure/safety-factor product of less 

than  1000 ps i a . )  

17.7.1.3 Close t h e  quick a c t i n g  va lve  and the  b l eed  va lve  

p r i o r  t o  p re s su r i z ing  t h e  sys  t a n .  

17.7.1.4 Pass gaseous oxygen from t h e  high p res su re  

oxygen source  (Figure S-) through molecular s i e v e  ( 1 3 X )  f i l t e r s  to  s e p a r a t e  

o i l  and any r e s i d u a l  water. 

app l i cab le  test p re s su re  s p e c i f i e d  i n  17.7.1.2. 

The b a l l a s t  b o t t l e  is p res su r i zed  t o  the 

Allow f o r  l i n e  p r e s s u r e  

drops.  

17.7.1.5 S t a b i l i z e  t h e  test  chamber (Figure 5) temperature  

to  ambient condi t ions.  

17.7.1.6 The material be ing  t e s t e d  is sub jec t ed  t o  c y c l i c  

h i g h  p res su re  oxygen. 

valve (V,) , p r e s s u r i z i n g  the  test chamber, equa l i z ing  the  t a l l e s t  p re s su re  

(P1), and opening t h e  b l eed  valve (V2). The sequence is cycled  as r a p i d l y  

as p o s s i b l e  t o  o b t a i n  20 complete cyc le s  wi th in  40 seconds.  

This  is accomplished by opening the quick-act ing 

17.7.1.7 Disassemble t h e  test chamber. 

17.7.1.8 Remove t h e  material sample and exaiiiinc f o r  evidence 

of pneumatic GOX incompat ib i l i ty .  

17.7.1.9 Record a l l  observa t ions ;  i . e , ,  color photos are 

r equ i r ed  i f  a v i s u a l  change is de tec ted .  

17.7.1.10 Repeat t h e  above sequence two a d d i t i o n a l  t imes 

us ing  a new sample of the test material each time as su r ing  c l e a n l i n e s s  

rcquircmcnts are maintained. 
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17.8 J~POJ?l . I~!c  - The fol lowing t e s t  d a t a  and information s h a l l  be repor ted :  

a .  Name of m a t e r i a l  

b .  Vendor and vendor des igna t ion  

C .  Pneumatic impact t e s t  r e s u l t s  

Pressure changc in P before  and a f t e r  tes t ,  

Temixrature change i n  the vesse l .  

Condj.tion of sainple a f t e r  t es t .  

h n b e r  of tcs t cyc les .  

Runher of f a i l u r e s  versus  number of samp1.e~ t e s t e d ,  

Date of  t e s t ,  

Ramc a n d  number of test  procedure.  

I d e n t i t y  of t e s t i n g  organiza t ion  o r  agency. 

Nanie and s igna tu re  of test  conductor. 

1 

(10) P e r t i n e n t  comments and observa t ions  of test  agency. 
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APPENDIX h 

PROTECTJON CAPABILITY OF CON1:OPJlAL COATING 

1.0 SA?tPLE PRl.:PA\rdTJON 
-7--- 
a. Prepare tlirec samples f o r  each candidate  conformal coa t lng  

compound as follows : 

(1) Obtain an e i g h t  l ug  XASlOGG-3-8 te rmina l  block.  Mount 

t o  a 4 " x 1 5 " X O . 0 2 0 "  alundnum basc  p l a t e .  See Figure 7 ,  

Yreparc a four teen  inch length  of AVG 18 whi t e  Teflon (2) 

i n s u l a t e d  wire (NIL-W-22759,  Type I621985)  3s f o l l o w  : 

(a) Forin a "U" l ~ c n d  i n  t h e  middle of t h e  wire and e t c h  

t h e  c e n t e r  fou r  inches per NSC-SPEC-Q-3, 

(b) Cut t he  wire i n  h a l f  and s t r i p  one-half inch of i n su la -  

t i o n  from a l l  four  ends. 

(3)  Etch two inches of one end of each of s i x  add i t iona l  KJG 18 

Tef lon  j.nsulatcd wires, each two inches long ,  p e r  FISC-SPEC-Q-3. S t r i p  one-half 

inch  of  i n s u l a t i o n  from the  etched ends. 

(4 )  Form a "Ut' bend i n  the  middle of a t e n  inch length  of AGW 20 

w h i t e  Teflon in su la t ed  wire and e tch  t h e  cen te r  4 inches pe r  FISC-SPEC-Q-3, 

Cut t h e  e tched  po r t ion  of t h e  wire t o  o b t a i n  a jumper 3 inches  long,  a l l  of 

which is  etched.  S t r i p  one-half inch  from each end. 

(5) Obtain t en  MS20659 t e rmina l  lugs  and crimp per manufacturer ' s  

i n s t r u c t i o n s  t o  conductors a t  e tched ends of wires prepared per 1.0a.  (21, 

(3) , (4) above. 

(6) Fasten t h e  n ine  wires t o  the  te rmina l  block as shown i n  F igure  

7, us ing  s tandard  terminal  board hardware. 

(7) Overcoat t he  base  p l a t e ,  terminal  block,  wire lugs ,  and wire 

i n s u l a t i o n  t o  wi th in  one-cighth inch of the  end of the  etched p o r t i o n  wi th  

t h e  candida te  primer ( i f  app l i cab le )  and conformal coa t ing  compound, app l i ed  

t o  recommended thickness  and i n  accordance wi th  recommended a p p l i c a t i o n  tech- 

n iques .  

(8) Cure p e r  recommcndcd timc/tcmpcrature process .  
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a. Verify m a t e r i a l  i d c n t i f i c n t i o n  3s onc of the fol.l.oving: 

(I) Ptanuf a c t u r c r '  s C e r t i f i c a t i o n .  

(2) 1:hSA Ccrtl f i c a t i o n ,  

(3) Contractor  C e r t i f i c a t i o n  

(4) Dcfi.nite i d e n t i f i c a t i o n  no t  avni lnble .  

b .  Tlic sample, prepared pe r  A~pentlix A.l.0, s h a l l  be placed i n  the  

chamber and t h e  s t r i p p e d  end of each 7" wire s h a l l  be  fas tened  t o  a chainber 

e l e c t r i c a l  connection. 

c. The t e s t  chamber sliall be evacuated t o  3 pres su re  of 0 .1  p s i a  and 

r ep res su r i zed  t o  the test  pressure  w i t h  t e s t  atmosphcrc, Allov t h e  chanher 

to  s t and  f o r  f i v e  minutes.  A l eak  is  ind ica t ed  i f  an i n c r e a s e  i n  test chamher 

p res su re  of 0.1 p s i a  is observed during one minute a f t e r  the  vacuum pump is  

c losed  o f f  from the  system. The s y s t e m  s h a l l  be brought t o  atmospheric n re s su re  

and t h e  leak correc ted  be fo re  any a d d i t i o n a l  t e s t s  a r e  c a r r i e d  out .  Repeat 

t h e  above procedure. 

d.  Af te r  the  tes t  chaiiibcr has  been s t a b i l i z e d  a t  the t cs t  nrcssi i re ,  

soak the  specimcns ten  minutcs.  Ai>i)ly a cur ren t  of 40 anwcres t o  the  wire. 

I f  i g n i t i o n  o r  considerable  degradat ion is  not  observed i n  one minute,  t hc  . 
c u r r e n t  s h a l l  be  increased by 5 amperes ( i . e . ,  from 40 t o  45 and 45 t o  50 e t c . )  

u n t i l  such tinie 3s t he  wire f a i l s  o r  i g n i t i o n  occurs .  I f  t he  wire f a i l s ,  

v o l t a g e  s h a l l  remain appl ied  t o  the  open wire unt~i.7. i t  i s  p o s i t i v c l v  e s tnb l i shcd  

t h a t  c u r r e n t  does not  flow by b r idg ing  t h e  gap t o  ad jacent  conductors .  

Three samples of each cazd ida te  confonnal coa t ing  s h ~ . l l  .be t c s t e d .  e. 

The f a i l u r e  of any one sample t o  meet t he  c r i t e r i a  of Sec t ion  14.3 s h a l l  be  

cause f o r  r e j e c t i o n  of t h a t  coat ing.  

1 . 2  REPORT - The following t e s t  da t a  and p e r t i n e n t  information concerning 

t h e  materials shall b e  reported:  

a.  Name and p o s i t i v e  i d e n t i f i c a t i o n  of the material. 

b .  Vendor dcs igna t ion  and vendor 

c .  

d .  Tcsr pressure  and tcs t  atniosphere 

e .  Results of each tes t ,  inc luding  combustion phcnomcna i f  i g n i t i o n  

Usage, q u a n t i t y ,  and s u r f a c e  a r e a  i n  t h e  sp 'ncccraf t  

occurs .  
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